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Will We Mend Our Earth? 766 


As the National Geopraphic Society enters its secona century, one of th 
As the National Geoerapiic S ty enters its mul cerctury, o fits 
godly will be “to encourage a better atewordship of the planet, “ writes 
President Gilbert M. Grosvenor. A Soctety-sponsored symposium [nat 
President Gilbert M. Grosvenor. A Soctety-sponsored symposium fost 


Jenuary expressed calls fora new era of global responsibility 


Rondonia: Brazil's Imperiled Rain Forest 772 
Brazil's vost western frontier hos enticed settlers since the 1960s. Wiliam 
&. Ellis tracks the moss immigration and the subsequent destruction of rain 
forest, escalated by construction of S00 miles of an Amazonia highwrr. 
With photegrophs-by William Alpert Allard and Loren Mcintyre 


Lirueu-Wau-Wau Indians: 

Last Days of Eden son 

As pioneers encroach, the peoples of the-ruin 
forest under a government honds-off policy protect 
thetr fonds by resart to force. Loren Meintyre ana 


one tribe 


Quietly Conserving Nature is 
For nearly 40 veors the UC. 4.-bosed Nature Conser- 
voc fia conibined biolesy arid business for the 
profit of unigwe plant.and animal comm,nities. 
Now! Grove reports, with photographs by Stephen 
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Gecodes of whole research, including recently recognized parallels with lon 


muiriumnals. Pip Nicklin captures rare images of world’s largest animets 


r =. +b a : 

New Perspective on the World 910 
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By GILB ERT M. Ci ROSVEWN OR PRESIDENT AND CHAIN MAN 0) THE BOAR 


HE NATIONAL GEOGRAPHIC SOCIETY 

began its first century with a 

determination to better under- 

stand the world. We have be- 

gun our second with the same 

determination but with an 
added imperative: to encourage a better 
stewardship of the planet. 

During one bref century mankind has 
passed the point of global opportunism and 
entered an era of global protection. There is 
hardly a place in this land where the lesson 
isnot written plain for all ta-see. 

[have sailed the Chesapeake Bay, for 
example, for half a century, With its nch 
melding of forest, field, water, and sky, the 
Chesapeake has always represented to me 
the best of this nation’s outdoor heritage. 
Considering the wealth in its waters (the 
blue crab catch alone exceeds 30 million 
dollars a year), the productivity of its tilled 
fields, and the collection of industry along 
its shores, it has seemed a microcosm of the 
developing world. 

Increasingly, though, the shoreline and 
creeks are sprouting clusters of condomini- 
ums. and the wetlands that draw hundreds 
of thousands of ducks and Canada geese 
each fall are being dramed. bulldozed, and 
butlt over. 

The verdant fields are still productive, 
thanks in part to herbicides and fertilizers 
that are chemically altering marine life. A 
recent study points to acid rain as a major 
contributor of the nitrates that are over- 
nourishing the bay, promoting algal growth 
that uses up oxygen and crowds out sun- 
light. The primary source: motor-vehicle 
exhausts in the eastern United States. 
Industrial pollutants all along the watershed 


Fills 


have joined the farms and cities in a knock- 
out blow, leaving the water so opaque that 
I don't encourage my young son to swim in 
it, aS | myself once did. The bay is a micro- 
cosm all nght,.of what we have become, 
what we must correct, and what we have to 
avoid in the future. 

Here at the Geographic we have been 
cruising the waters of our own hestary 
throughout this year, celebrating a century 
of what we call our “voyage of discovery.” 
Last January we reprinted the inaugural 
address of the Society's first president. 
Gardiner Greene Hubbard spoke cloquently 
of diffusing geographic knowledge, “so that 
we may all know more of the world upon 
which we live.” His conclusion, “The more 
we know, the greater we find is our igno- 
rance,” tings louder today than it did then. 
Much has been learned and accomplished 
over the past century, but the soiling of the 
Chesapeake Bay only proves the elusive- 
ness of true wisdom. 

We live in a changed world from that of 
LS85, and we are a changed nation. Our 
founders knew an America with rising ex- 
pectations, while we see a superpower rd- 
dled with self-doubt, Tropical forests were a 
mysterious challenge in 1888. The challenge 
in 1988 is saving them from disappearance. 
Automobiles had just been invented, und 
airplanes were unknown. Would our 
founders be impressed by rash-hour traffic, 
a brown cloud over Denver, or aerial grid- 
lock at Chicagu’s O'Hare Airport? Could 
they have conceived of a Mexico City with 20 
million people in an atmosphere 50 murky 
that the sun is obscured, so porsonous that 
school is sometimes delayed until late morn- 
ing, when the air clears? 


AST JANUARY the Society held a sympo- 
s1um on global prospects, spon- 

sored by our Committee for 
Research ond Exploration. Distin- 
guished scholars from many disciplines 
(following page} assessed developments in 
their respective fields and urged corrective 
measures for the future. For five days and 
mights our auditorium rang with vision, 
criticism, celebration, and admonition, a 
mind-filling compendium of the state of 
the world.* | 

There was much to celebrate. Frank 
Press, president of the National Academy 
of Sciences, pointed out that we are in the 
golden age of science, with one technologi- 
cal revolution following another. Qur 
founders lived in the midst of two: steam 
power, and the use of fossil fuels and elec- 
tricity, The third and fourth came with the 
arrival Of nuclear fission and the transistor 
in the 1940s, The atom became both servant 
-and global threat. while the transistor 
changed the way we communicate und 
organize our services. 

We are now at the dawn of a fifth, the 
biological revolution. The deeper under- 
standing of the molecular makeup of cells 
makes it possible to manipulate the genes 
of plants and organisms, which should have 
enormous impact on agriculture and human 
health. Genetically engineered plants could 
be steered toward increased productivity, 
nutrition, and resistance to disease, reduc- 
ing the need for pesticides and fertilizers. 
Biotechnology is alsa creating wholly new 
witys of detecting and treating terrible 
human diseases. 

Other exciting developments glimmer on 
the horizon: electrical superconductivity, 
improved ceramics, and new thin films and 
interfaces between materials. Evervday 
tools unimaginable to ws now will spring 
from these, for, as Press noted, in modern 
science the pace of discovery accelerates 
al an ever increasing rate. 

Unfortunately there are drawbacks to our 
genius. For too long we were blinded by the 
positive side of technology and ignored the 





*To order a copy of “Earth ‘88: Changing Geographic 
Perspectives” ($20 poutpuid), ploase write 

National Geographic Society, PA), Bix 16, 
Whohington, D.C, 20003, 


slowly emerging dark side, a5 was pointed 
out by Jerome B. Wiesner, president 
emeritus of the Massachusetts Institute of 
Technology. We ignored it because in the 
infancy of modern technology the dark side 
wasnt Vet discernible, 

During the inauguration of this Society 
electric lamps were seen as a blessing of 
progress. Who then could have imagined 
tension between the United States:and its 

old friend Canada over emissions caused by 
the coal-fired generation of electric power? 
In 1895 the advent of the automobile was 
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[ecole everywhere are offended by 
pollution. They sense intuttively that 
we have pressed beyond limits we 
should not have exceeded. They want 
to clean up the world, make it a 
better place, be good trustees af the 
earth for future penerations. 


—Jashs GUSTAVE SPETH, 
President, World Resources Institute 
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hailed as a remedy for city pollution... by 
horse manure, Now we decry the car's con- 
tributions to acid rain. man-made ozone, 
blood-lead content, und carbon dioxide 
buildup. Aur-conditioning, what luxury! 
Spray cans. what convenience! Then we 
learned that the chlorofluorocarbons used 
in both help destroy the stratospheric ozone 
thal protects us from cancer-causing 
ultraviolet radiation. 

When there were only a few hundred 
thousand automobiles and fewer refrigera- 
tors than truc iceboxes, and when spray 
propellants were just a World War II tool in 
the battle against malaria, opposing them 
was uwithmkable. Their destructive impact 
has come with the surge in their popularity, 
in the world’s bulging population, and con- 
sequently in their increased use. Disposal of 
the bitter fruits of high consumption —trash 
and toxic waste—has become an intractable 
problem. We are victims of our own suc- 
cess. drowning in our own garbage. 
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ERHAPS NOTHING $0 illustrates the 
change from the world of our 
founders to our own as the leap in 
human population. One and a half 

billion people occupied this planet when 

the National Geographic Society was 
formed. Now there are more than five bil- 
lion. Although the growth rate has de- 
clined, demographers expect the planet's 
population to double im this coming centu- 
ryv—to ten billion, We are already overpop- 
ulated, biologist Paul R. Ehrlich of Stanford 
University, another symposium speaker, 
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/ nthe 1990s and in the 2 Ist cen 
fury, the ereates! food security 
challenre will be economic and/ar 
&CologICd access [0 Food, arise 
from inadequate purchasing power 
on the one hand and enviranment- 
ai degradation on the ore: 

CHobal agricuiture ts at the cross 
roculs. We need fa mee! thi 
new challenge, ' 


—M. 5. SWAMINATHAN, 


President, International Linton for Conser- 


vation of Nature and Natural Resources 


explains—in terms a banker would appreci- 
ate—in an article co-authored with his wife, 
Anne H. Ehriich, mm this issue (page 914), 
Other presentations at the symposium 
echoed similar concerns. At current rates 
af destruction much of our tropical forests, 
the most biologically diverse areas on earth 
and source of numerous medicines, will be 
gone within 25 years, predicted Peter H. 
Raven, director of the Missouri Botanical 
Garden. Erased with them will be at least a 
million species, probably many more, of 
which only a relative handful have been 
tested for possible use by man. According 
to Mohamed A. FP. Kuassas of the University 
of Cairo, some 20 million square miles and 
nearlya billion people are affected by des- 
ertification, Russell W. Peterson, president 
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ementus of the National Audubon Society, 
cited studies showing world oil production 
peaking in 4 decade or two before falling 
inte irreversible decline. 

Kemurkable increases in food production 
have been achieved over the past one hun- 
dred years, reported M.S. Swaminathan, 
president of the International Union for 
Conservation of Nature and Natural Re- 
sources, Yet the number of hungry people- 
has increased because of rapid population 
growth, poor distribution, and political 
problems. The best agricultural lands are 
already being farmed, and necessary in- 
creases in productivity must come from 
marginal land—made marginal by nature or 
by man’s abuses through deforestation, 
overgrazing, and air and water pollution. 
Tropical forests may be rich biologically, 
but laid bare they often expose fragile, 
unproductive soils, 

Water may cover most of the carth’s sur- 
face, but nearly two billion people in the 
developing world lack safe drinking water. 
Most of the population increase will take 
place there. 

Further complicating the giobal picture 1s 
the greenhouse effect of increased carbon 
dioxide, methane. and other gases cuused 
by man’s activities. The buildup of these 
gases, scientists have long said, has commut- 
ted us to a warming of earth's temperatures 
within the next half century, One disastrous 
consequence, according to Wilham A. Nier- 
enberg of the Scripps Institution of Ocean- 
ography, would be the melting of polar ice 
and a resulting rise in sea levels. Disruption 
of rainfall and soil moisture patterns could 
change the fortunes of nations, reported 
James Gustave Speth of the World Re- 
sources Institute. 

Already those fortunes are woefully out 
of balance, A quarter of the earth's people, 
located in industrialized countries, control 
80 percent of its resources. Some of us live 
better than rovalty a century ago, while 
another quarter of the world’s population 
today languishes in poverty. And unbeliev- 
ably, in this golden age of science 401K) 
young children die of hunger and related 
diseases each day. 

While concern was-a recurrent theme 
in the presentations, despair was absent. 
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Virtually every speaker held that current 
problems and potential problems could be 
met, and examples of success were cited fre- 
quently, China, onee considered the van- 
guard of the population explosion, has 
curbed its growth to near-replacement level 
while rawing the standard of living and ex- 
tending life expectancy. 

Large-scale efforts around the world have 
shown that soil erosion and desertification 
can be arrested when the proper effort is 
made. Tropical forests do not have to be 
leveled to feed people; Peter Raven pointed 
out that innovative methods of cultivation 
in forested areas can sustain relatively high 
population densities, Grazing and fishing 
can be practiced in sustainable ways. Swa- 
minathan outlined a seven-point action plan 
he said can guarantee “nutrition security” 
for any country. 

The resources exist, said MIT"s Wiesner, 
to start rebuilding @ world that is in ecologi- 
cal and human equilibrium. Surveys in this 
country have shown that citizens increasing- 
ly support environmental protection mea- 
sures, a message many politicians seem bo 
be missing. Recently I witnessed that sup- 
port, and a willingness by individuals to 
become involved, when I traveled around 
the country with the President's Commiis- 
sion.on Amencans Outdoors. True equilib- 
rum, true improvement in the quality of all 
our lives, will happen only when an in- 
formed and dedicated population wants it 
to happen. That's where the National Geo- 
graphic Society comes in. 


B SUPPORT the voices of reason 
that call for restoration of envi- 
ronmental balance to planet 
earth. Public awareness, educa- 
Hon, protecting our national heritage, ani 
recovnizing our global responsibility are 
recurrent themes in our journal. 

Yet | worry that we did not do enough 
soon enough to warn our members about 
what was happening. Acid rain, deforesta- 
tion, shrinking wetlands, air pollution — 
these will be major issues for decades. And 
like millions of others Tam haunted by the 
potential for nuclear destruction in the 
hands of nations that show-a worrisome 
inability to resolve ther differences. 


Will We Mend Our Earth? 
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All our concerns, all our hopes point to 
a need for better knowledge of geography. 
Low can we hope for good stewardship of 
this planet if we don't know how life inter- 
acts with life? How can we hope to live 
peacefully with our fellow man ifwe don't 
comprehend where or how. he lives? How 
can we hope to remain a successful econom- 
1¢ Competitor if we know so little of the na- 
tions We are competing against? 

This magazine and this Society have 
focused on these issues in the past, and we 
must do even better in the future. With all 


fo marnicé 
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—JeROME BH. Wirsxer, President Emeritus, 
Massachusetts Institute of Technology 


the tools at our disposal—computer-aided 
research, faster picture transmission, laser 
videodises, satellite TV hookups—we plan 
to alert the public to the dangers outlined 
In. our symposium. Our National Geographic 
Education Foundation, announced earlier 
this year, is aimed not only at obliterating 
geographic illiteracy among the young but 
also at creating future geographers who are 
sensitive to the needs of this planet. Our 
expenditures for research grants have risen 
steadily over the past decade, and increas- 
ingly they are awarded for studies of the 
problems posed by our symposium, 

lf mankind's greatest advances occurred 
in the first century of this Society, perhaps 
the greatest challenges lie in the second. 
The stakes could nat be higher. As Harvard 
scientist Edward ©. Wilson told us, “How 
the human species will treat life on earth, so 
a8 to shape this greatest of legacies, good or 
bad, for all ime to come, will be settled 
during the next hundred years.” 

The responsibility lics squarely with us. 
Will future generations praise our foresight 
or look back in anger and dismay at what 
we had, and what we lost forever? a 
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“Trappears likely that no fewer than 1,2 
million species, at least a quarter of the 
biological diversity existing in the mid-19Sts, 
will vanish during this quarter-century or 
soon thereafter, and that.a much higher pro- 
portion of the total will follow by the second 
halfaf the next century, as the remaining 
forest refuges are decimated.” 





—Pivee H. RAVEN, Director, 
Mitsotun Botanical Garden 
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Photographs by WILLIAM ALBERT ALLARD and LOREN McINTYRE 


ow can you do this to us?” rages a settler, “The Indians have lots 
of land, We have so little. They're lazy, and we're working hard 
fo make something of this place.” Six years ago INCRA, then the 


H 


government's land-settlement agency, set up these colonists at the end of a 
road northeast of Ji-Parana. No one realized until too late that the land lay 
inside the learapé Lourdes Indian reserve. When representatives from the 





National Foundation for the Indian (FUNA!) arrived to evict them in 
I9S6, settlers blocked the road. Che confrontation turned into a shouting 
match in the focal schoolhouse; police stand by the windows at right, 
iffer the colonists were moved out, the Indians burned their 

settlement. Conflicts like this often arise where land development 

occurs dlongside protected areas, 





licing streets into the wilderness, INCRA in 1970 founded Ouro Preto do 
Oeste (right), where it headquartered settlement operations. Fertile 
lands flank this stretch of BR-364, and farmers have received substan- 
tial technical assistance. Poor soily and a rough ride have not kept colonists 
from following BR-429 (above), which passes ecological preserves on ifs 
way from BR -J64 to the Bolivian border. 





+ i. tS re r 
: z ' as : fe 
ey a TL = Le 
“ eu Lap! © — os | 


on ae a) 4 
“a a Ny 
— J al 7 
I ee 
ae eee 


Ba 












Will the rain forest 
survive? 
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Almost entirely 
utidisturbed in 1 OFR, 

Rondon 's ron forest 
oOppedrs rusty red in 

images made by the Landsat | 
sitellite 15 years ago. BR-3h4 
appedrs as of fone wiuite track. 






“The Bold Ones Marcit West- 
ward,” proclaimed a govern- 
ment slogan promoting the 
Amazon wilderness to land- 
hunery laborers tn the 1970s. 
Settlers had begun the move fo 
remote Ronddénia a decade ear- 
lier, once Highway BR-364 
iretched across the territary, 
made a state in 98], A ribbon 
of red dirt, BR-364 funneled 
migration from the drv, over- 
populated northeast and from 
farms in the south where 
machines had replaced 
manpower. 

In {984 the Brazilian pov- 
ernment finished paving BR- 
64, the centerpiece of tts 1.5- 
billion-dollar Polonaroeste 
regional development project. 
Ry then ummigrants flooding 
info the state were cuttine still 
more rogds info the rain forest 
and clearing large tracts to se- 
cure land-tenure claus. 

Rondinia’s population has 
doubled during the 1980s. The 
cain many areas Cannel 5ts- 
fain agriculture, and instead of 
providing food for export, as 
planned, the state imports most 
staples, Eacperts estomate that 
more than 20 percent of thee 
rain forest has been destroved 
already. 


Deforestation registers lieht blue 
In Lada Ss images af the career 
in 1887. Main routes with 


auxiliary roads every 


few miles branch 
off A igh weeny 
GR-36-4, 
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In Rencénia’: ipl al if of Pérto Velho, 
teamy ond swollen now with a population 
of 450.000, there are people who tell of © inne 
not far back when the jungle tently girded 


what was then a lightly populated outpost on 
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But then aroad was scraped through the 
leneth of the state, eventually linking Porto 
Velho with Cumaba, the capital of Mato 
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And, of course, there are Indian players in 
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nt a hese of dist ot sunset a omiule-drawn 
cart joins traffic on the 3(M)-foot-wide 


main street of Rolim de-Moura, a rowdy 
flown nmomed for an lath-century Portu- 
Picte provernor. Prucks laden with loes 
cad lumber roar alonp this roube aa they 
service surrounding milfs. Wood prod 
Licte moe up more thon 60 percent of 
Rondonia's industrial wield 


ERUNIMO GARCIA DE SANTANA, the 
favernor of RondGnia, sat with his 
hear in a shroud of cigar smoke and 
mented the strain on government 
ceryvices. “LT only immigration would 

falloff, we could plan and inaugurate new 
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Shouldering bananas in ao basket, 
Lowrie Evangelista feces hiceme with 
his 0nd after tending the beans, coffee, 
corm, cond muannioc that he grows on hiés 
lond near Alvorada do Oeste. Though 
will boards gape and packed <lirt serves 
as afloor, his wife, Sweli Maria, makes 
the kitchen sparkle, [nia one-room 
schoolhouse nearby, neighborhood chil- 
dren learn elementary skills. 
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area. Building roads in Brazil is something 
that’s decided by a handful of people in Bra- 
sha. But vou can't control what thousands of 
small farmers and squatters are going to do 
after they follow the road into the forest 

More barbed wis the criticism tn a letter ti 
the president of the World Bank from Bruce 
Rich, then attomey for the Natural Resources 
“There are 
he 1984 fetter react, 
“that the Bank has lost control over—or will 
Lie 
destruction being wnileashed in the region.” 

Stung by its critics, the bank put ahold on 
it= 432 million dollars in committed loans wn- 


Defense Council, ane others 


chron noe ATs. 


not take etective measures to contral 


til certain mésurances rélated Lo environmefn- 


tal protection and the well-being of Indians 





Aiming for the corner pocket, a pool 
plover passes the time ina faoru bar. This 
boomiovwen with o Wild West air and o 
population of some 65,000 attracts gold 
tnd tin prospectors from mearby mimes, 


were received fom Lhe covernment of Hraz 
But by that time neweomers were moving 
inte the state ata rote of 150.000 a vear. The 
PODWietion Ws Frown al a Sth Fering rate 
of 15 percent a year. With the road paved, 
travel time was slashed from days 
favs to travel the length of Ronddnia in the 
rminy season —to less than two full turns of 
the clock 


The improvements to BR=464 were but one 


ip ta 30) 


part of an ambitious development program 
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called Polonororste, meant to cover all of 
Rondoinia and 0 large segment of Mato Grns- 
so State. Taken together, the area i known AS 
the Northwest Revion, and its boundaries 
enclose some 160,000 square miles of land 
Up until 1976 the Northwest Region sat 
incisturbed for the most part, wrapped im its 
thick, wet heat, a place a world apart fom 
the tanning beaches of Rio de Janeiro and the 
urban busyvness of Sio Paulo 

Both drought and freeze came to Brazil in 
those years, destroying the coffee crops, And 
with other setbacks the government saw the 
opening of the rain forest frontier as a means 
of bolstering the economy through a resur- 
gence in agriculture, with a héavy emphasis 
on cash crops, There, in the Northwest 
Region, the government 
would build roads-and cre 
ate conditions highly favor 
able tor small farmers. The 
program would be of tise 
toc In reasserting Braciliin 
sovercigniy over the 
border-hugeing region 
And, mot least of all, 
Polonoroeste would help 
dispel 1 


the wretchedly poor hud 
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dled in slums on the fringes 
Of Lie major cies 

Phe Brazilian govern 
ment, controlled then by 
the military, eave scant 
thought to protection of the 
environment. Rather 
there was. open clefrance to 
those who were critical of 
the crowine thrent to survival of the rain tor 
est. In 1972, for example, at the Stockholm 
UN Conference on the Human Environment, 
Brazil bet it be known that if the countr 
wished to abuse its land and pollute its 
waters, it had the right to do so and, if neces 
cary, Would do so, and the rest of the world 
be clomned 

Less than-a decade later, under its first 
civilian government in 21 years, Brazil had 
berun to display anewlound sensitivity to the 
environment (nothing of tir en prtace propa 
tions, mind you), adevelopment not entirely 
unaffected by proddings from the World 
Bank. Whereas the governor of Rondénia in 
1981 stood on the balcony of his palace and 
summoned the poor of Brazil, and inceed all 
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the world, to come to Rondénia, the present beans start to fail. With no money to buy fer- 
governor says that the landcantake no more  tilizers, the settlers move. Rather than return 


for now, that the flow of people must stop, home, many make asécond trv at homestead: 
that (he trvtiation i rescinded ing, often in the neighboring state of Acre: 
Paving of BR-364, from Porto Velho to 
OR JOSE CLAUDIO DA CRIZ, it is too Acres capital city of Rio Branco, is continu- 
late for that ing, hnanced now by the Inter-American 

) “Loume tere from Sao Paulofour Development Bank 

months ago in search of good land, Phere is heavy irony in that the soils of the 

is and now [have what vou see here,” rariliin fan forest are so lacking in nutri 
da (cruz said. “Iti a hundred hectares [247 ens and yet support such a diverse and rich 
acres}. Way back there, at the end of the ecosystem — probably more than amillion 
Clearing. [tits my land back to there." species of plant, animal, ane insect life, But 

His place sits along one of the many auxil that is the genius of the pungle's workings, 
lary roads thal now sprout from BR-364 the synchronized meshings of taking from 
Few of them are paved, and they stand out here to ive to there. [1 all breaks clown, how- 


like Aaring red tribal marks onthe face ofthe ever, when there is a major disturbance from 
land. They are there he- 
cause José Claudio da Cruz 
and tens of thousands of 
others are there, pushing 
deeper into the junvle each 
day, stretching the lifeline 
with BR-364 until the off- 
shoot roads themselves car- 
ry the burden of the settlers’ 
che pendency 

No matter how ardent the 





PLONeCEring spirit, no ane can 
be expected to labor in the 
noontime heat of the Ama- 
ron rain forest. So | went 
with da (Crux inte the kitch- 
en of the small shelter that 
stood on his place, and 
there we drank moonshine 
and chewed on strips of 





beef jerky mot WP witha ALT AL 
“My wife i dead,” he sald, digging his With one last look, an entertainer in on 

hare feet into the cool depths of the room's Ariquemes brothel checks her costume 

dirt oor. “Dhett my three children m Siio before going on stage. When her strip- 


tease ends, she will change to work 


Paulo, and now I must send for them. I don't aa : 
clothes and join costamers for drinks. 


think they will want to come, and when they 
get here, I don't think they will want to stay 








But for me, | am glad] came. There are the outside, In the area covered by Polonor- 
problems, of course—the malaria is the geste, only 17 percentof-the soil ts good for 
Worst —Hutl mtend te stay.” farming, Almest all of that is found in central 
itis always with the intention of slaving and southern Rondinia, within & strip ox 
that they settle on the iand, butfiormanyihe tending for 65 miles on either side of BR-364. 
dream is over in three or four years, By then “The money I get now and the food] grow 
the ash from the tree burnings, having actedl «give me the right to survive and nothing 
a5 aimagic potion on the newly bared soil, has more,” da Cruz said. “But lam hoping for 
dissipated —spent the last of its good nutri- better things,” 
ents on the floor of the clearing —and so the It bézan to rain, and soon the soil of 
subsistence crops of corn, dry-land rice, and the clearing was being beaten into mud 
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Shoveling sail into shiusioes, garinpetrns, 
or prospectors, extract ore from what 
muy be Brazil's richest alluvial tin 
deposit. Discovered foat year, the lode 
hos drown tens of thonmsnds of miners 
fo the migged Bom Future camp west of 
Lriquemes. Thieves moke strikes of a 
different sort here—their gunfire starts 
of sunset ond continues all night. Police 
are trying to bring order to the orca, 
Where commercial mines also operite. 


ea Cruz, a tall, dark man, pushed away trom 
the table and walked to the door, where he 
ooked outonacl Limp ol flowers with (eT s 
flared like a trumpet. Bumblebees as big as 
himminghirds were busy there, pramptine 
da Cruz to observe that insects are about the 
only wildlife still arounel in the cleared area. 
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cS PLACE is not far from Rolim de 
Moura, a town some 40 miles 
weat of BRR-364 Hy Wiy Of i Sicle 
road only partly paved. Founded 
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just 13 vears ago, Kolim de 
VGA Now has a population of LL0,00K), 11 
wWasn t meant to be that way, [he town was 
rimnally planned as a meockest agriculture 
center in the Polonoroeste cles chopment 
heme 
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came clinging to one another as they rode on 
top of cargo in tricks that undertook the axe 
breaking jowrney dong the access road, They 
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Swinging into the saddle behind a bap of rice, a young farmer finishes fis errand 


He hos token his family's rice ¢ rep fo the millin Alirante da Serra, which cleaned 


= 


tad kent o pertion as payment. Some settlers ride horses, bicycles, buses, and 
collective tais, ond afew own cars. Most just walk. 





Indian reserves and development of facilities 
for improved health care for Indians. -In 
effect, the bank was telling the government! 
of Brazil that the country’s National Founda- 
tion for the Indian, known as FUNAI, would 
not be allowed to operate ait did in the past, 
compiling a record of corruption and inciffer- 
ence while serving as the official guardian of 
Indian welfare in Brazil. 

In March of this vear word came back to 
Paérto Velho that two outsiders had been 
killed tn the Uruew-Wau-Wau reserve by or- 
rows. The bodies were never recovered, and 
the official investigation amounted to very lit- 
the, “Even if the Indians did kill the two men 
and even if we found those who did it, we 
wouldn't make an arrest,” said Wanderley 
Martins Mosini, director general of civil 
police in Pérto Velho. “Brazilian law ts 
designed to protect Indians. They only kill 
if they are interfered with.” 

Gavernment officials cite afigure of be- 
tween 15 and 20 for the number of outsiders 
believed to have been killed by Inclans in 
Rondiinia since the opening of the rain forest 
for settlement. The number of Inclhians who 
have follen is certainly more. (In one mecident 
this year near the town of Benjamin Lon 
stant, in the state of Amazonas, north of Ron- 
dainia, |4unanned members of the Tukuna 
tribe, one of the largest in Brazil, were mas- 
sacred by killers in the hire of timber cealers.) 


a SHE REAL PROBLEM involving Indl- 
ans started) with the influy of set- 
tlers in the early 1970s," Grilo 
Brunell told me. Brunelli ts asoci- 
ated with Conselho Indizgenista 

Missionario (CIM), a group with a mission to 

help the Indians of Brazil 

“The colonization was started by the Bra- 
Filian government without any concern for 
the welfare of Indians,” he sand. “In 1950 
there were as many a5 45,000 known Indians 
in Rondinia, but now we think the popula- 
tion totals something like 5,000, They are cy- 
ing for many reasons, bul mainly because of 
diseases brought in by outsiders.” 

Brunelli is free-swinging in his charges that 
the abuse of the native peoples hasat times 
approached penocide. “There were organized 
raids to kil) Indians and eet their lands,” he 
sail. “Whole villages have been wiped oul 
Members of the Zord tribe, for example, were 
pushed around ond killed by thugs from the 
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town of Ji-Parana in order to consolidate lind 
for one big rancher." 

Tt is the position of CIM! that nine groups of 
Inchans who have yet to-make contact with 
the outside world remainin Rondon, hid- 
den inthe rain forest. “These are all small 
families of large tribes,” Brimelli said. “As 
far as we know, there are no big groups with- 
mut contact tn Roncdénia.” 

Near the town of Vilheng, in the southern- 
most part of Mondonwa, there isa FUNAL-run 
medical station for Indians, There are long 
most every day, waiting 
to. se¢e a nurse or one of the two doctors. On a 
steamy midmorning when flies and gnats 
were heavy in the air, Maria do Socorro 
Souza de Arado, a nurse, stood on the steps 
of the single-story wooden building and said, 
“The invaston of settlers has increased the 
mecical problems among the Indians toa 
great extent. We lack so many things here 


now, and 7 mean just the basic things like 
i 


lines of people there 





bandages and cotton,” (There were tecollerc- 
ie 


tions then of having heard this before, =poken 
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“fit were up to me, I'd lee,” series 
Helena Pereira Stedili, but she has 
stuck by her husband, Jacinto Lois, who 
shows off their wedding portrait in the 
house they built near Abvorada do 
Oeste. Hoping for more from fife than 
the bottling-factory 706 he left tn Pa- 
rond state, Stedilf has put three yeors of 
buckbreuking work inte their 135 acres, 
Cutting 40 trees a day with o chain sew, 
he cleared the land for crops by himself, 
Hut his dreamvis elusive, ond Stedil 
scems discouraged. 
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by tired and often fmistrated workers in medi- 
cal stations the Third World over, in plac k 
al] ton similar, with the stained, sheeties 
miattresses in the wards, the bac smells hold- 
ing their own against the disinfectants, the 
UOCETEMONIOUS aACeCpLAnce Ol ceath. 


with 


hlank eves and a drooping lower lip, raised a 


ln indian enrol ten wears or so 


brocim anc mice a lary swipe at the dirt on 
the steps. Mana do Socorro Soura de Aratio 
reached out to touch ber gently on the back of 
the neck, “| wish we could do more for her 
and the others,” she sod 

HE ARGEIRA INDIANS live no more 
than 30 miles from the meclical sta 
ton, in the northern recion of Mateo 
orosto state, Gul iti a slow and 
DUMISDING Five aiong & narrey 
tree K 4 Crve une le hefore UN LoOTMMeES oF fhe 
Chearing where the schoolhouse sTts, (1 the 
12) persons on the FUNAT rolls there, two dor- 


en are of echool! are, and so for a few hours 


E I i" t [ 
Fach GAY they Sit On we aden benches on the 


Brin s imprried Aarm Porest 


open porch, learning to eae and spell and 


mike some sence of an outsice world few ai 
them have ever seen 

"They have been growing crops on this 
reserve for more than 15 ei 


Ernane Barros da Cunha, the resident FUNAI 


yoaeS Tay, 


agent. “They appreciate farming because this 
vetir, for example, they sold 80 tons of rice, 
expect to sell three tons of corn 
and mani 
oc, In Acdclition to raring some cattle.” 

itis the custom among the Aroeira to keep 
lialf of 
halt 


HAve Pemiine! 


rie) thee 


Chev alse TrouW collec, SIAICAaAne,. 


whol they grow ond to sell the other 
They 
at pence through the turmoil 
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i laine rush. and. 385 far as they know, nn 


f 
intruders have moved onto their land. “Oni 


ofthe reasons there hasn't been trouble with 
prospectors anid others coming in here js thee 
the Indians patrol the reserve, 
said, “Tf they 
soumnel, they will mo out bo investimat 


Pedrinho Manduca, known among his peo 


= chief of the Aroeira 


da (Cunha 


so Touch as hear an unfamiliar 


ole ne Lawes, 








and cut of earshotof others be will tell vou 
that he has lived in the jungle for all of his.40 
Wears and t fmghtened silly of snakes. As he 
WHS WINnOWIRE fice on a mal in front ol his 
thatch-rodfec hut, | asked hit if he wiiilrin tf 
rather be hunting and fishing. “Ves, 1 





* Seill, 
y passes that he doesn't send an 


would,” be replied, “but L'm realisti 





a day hard 
arrow or two after o bird overhead 

Inclians such as those of the Aroetn tribe 
havea knowledge of the Amazon rain forest 
far broader than that of anyone else, The, 
know of mecicinil Values to be found in cer- 


tain plants, and that. is a matter of increasing 
importance to metical researchers. An Indian 
whose arrow-tip poston is also an anticoagu- 
lant quite clearly is on to something, Thes 
know too the ways of the tapir and the three 





Cotlapaed with exhaustion in the heat 
artd huomidity, a hunter lies neor the deer 
he cur down with a machete. He had 
tracked the animal for four hours after 
wounding tt with a shottun. Once recov- 
ered (above), he holds wp the prey that 
will feed his family. Poor frontiersmen, 
or coboclos, eke out oc biving from shifting 
herticulture, farming, hunting, fishing, 
and gathering forest products. 


Brus s /mperiied Karn Forest 


Lond sloth, and they will show vou how to 
take fish without hook and line 

And so when our vehicle broke down in 
the Pahl ti ores! it a time when night Wek OTe 
ing on in a rising chorus of faunal calls and 
FLL Wer’ Carrying down from the great CALrOpN 
of the trees, da Cunha reassured me. He 
would blow the horn, and the Indians would 
hear it and come rushing to our assistance 
He predicted their arrival in five or, at the 
most, ten minutes 

When next da Cunhaspoke, it was to say, 
“TL can't understand it.” 

Three hers later, mod still no sign of the 
[nchians (but our fuel line finally cleared), we 
arrived buck m Vilhena, Rondénia’s gateway 
town in the south in time to meet the last 
arriving bus of the day, bound north on 
BK-364 for Porto Velho 

There were procedures here to be followed, 
and so the bus was. directed to a bay in the 
terminal where the heht shone vellow on the 
concrete and on the masses of hirge black 
beetles that lav dead or dving in the gutters 
Those among the passengers who were com- 
ing to Rondonin with the intention of slaying 
were told that they had to have a yellow-fever 
iInaculation 

AWOL AS. TEL ane COME In now as be- 
fore," Marcia Pedroso Amorim, a public 





health worker, said as he prepared to admin- 
ter the inoculations. “There are still 30 to 

4 buses comme through here every day, and 
ms] 0] the people a them Are irom Lhe SLALCS 
of Parand andl Santa Catarina. Porto Velho, 
Ariquemes, ancl Cacoal here in Ronddnia 
ceem to be the favorite destinations.” 

A man, his wife, and their three children 
pulled preces of fried] meat from a greasy 
paper bag and had their evening meal there 
on the loadme ramp of the bus station. All 
of them were tair-haired: he said his name 
was Maver and that his grandfather had 
come to Brazil from Germans 

Many Europeans came to Brazil over the 
mast century, some in the wake of wars, 
stripped of honor and seeking refuge, but 
most drawn bv the lure of what the country 
could be—the Brazil of tomorrow, the Brazil 
foubed in high-school geography clisses the 
world over as the country of the future 

‘Leuess we won t get yellow fever now,” 
Maver said, robbing his arm, “but I never 
had concerns about health. We're strong, 
even the chalcren here.” 
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today the three tawerme water tanks erected 





hy the U.S. company that built the line an 
still in place, as 1s much of the onginal termi 
nad. “There is now-a Museum in the station, 
ancl its director, Dionisio Shockness, told me 


that the new arrivals “have no sense of hts- 
tory, no appreciation of what this railroad 
has meant to the development of Roncdobnia 

What is missing trom the museum 15 the 
Foilden spike of the railroad. [hat was re- 
moved by company office at the inaugura 
celebratom. Spike ar not, the Macdeira- 
Mamore Riaulroad operated until 1972, when 
it stopped dar good 

[ went one morning to a place along the 
banks of the Madeira River where the rai 
rouwd ran, dlongsice rapids impussable to rive 


trafic. and | Searcher! for any marks 1t may 
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Full of riches for the taking, the organized to save the rain forest 
rain forest vields its rubber to a for their extructive activities, 
Sringucira, or fapper. Armed Indions killed a sawmill 
against Indians, he pouses in o trucker who hod trespossed 15 
coco plantation near jorwoan miles inside the Rio Bronco 

the woy to fis trees. When the reserve in search of Broscil nut 
rains come, fe miay harvest Bra- trees, PUNAL dgents, police, and 
<il nuts, which earn over 20 mil- the sawniill owner later surveyed 
tion dollars in exports cach year the scene. Logpers often take 
Seringueciros in Konddania and only the forest's most valuable 
neighboring Acre state hive orcas. 
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been put inte reserves. What remains of 
the forest outside these reserves must also 
be saved” 

That will not be easy to do, for,-as Roberto 
Ludegaro told me, “You have only to look at 
the Tubaréo/Latunde Indian reserve to see 
how bad things are here. There is first quality 
timber on that reserve, and timber dealers, 
squatters, and even the Incians themselves 
are cutting down the trees: The povernment 
is helpless te stop it because it lacks the 
personnel to patrol such a large [758,000 
acres| reserve.” 

Ludegare is a forestry engineer with the 
Hrazilian Forestry Development Institute, a 
government agency created m 1965 to deal 
with the problems of deforestation. Like 
Koch-Weser he holds deep concerns for the 
survival of the rain forest. Others in the Bra- 
vilian government are equally determined to 
nght the environmental wrongs of past years, 
but thew are hampered, at least in part, by 
tradition, 

Traditionally, land barons headquartered 
in Sao Paulo and Rio de Janeiro have enjoved 
favored treatment. Although the practice is 
not as blatant as it was during the years of 
military government in Brazil, office-bound 
owners are still allowed to buy plots of land 
from settlers who give up on their attempts to 
farm. More and more individual plots are be- 
ing consolidated under absentee ownership, 
and with money available for fertilizers, grass 
for cattle grazine is being coaxed from the 
soil. The largest of these ranches are in the 
south of Rondénia, not far, of course, from 
the aortic presence of BR-354 

There ié¢ one such place just south of Ari- 
quemes, ancl itis there that Evandro Pereira 
clos Santos leaned against the massive delta- 
shaped trunk of a fig tree and said, “T've 
been here three veors, and J still haven't met 
the owner.” 

Pereira, whois 21 ancl has-five children 
andl recurring maluria, is a tenant farmer on 
the 1,900-acre property. He grows cacao and 
coffee but savs it will all be given over to cat- 
Ue ranching in the future. “That's why we 
burned the trees, so we can plant grass for the 
cattle,” he tolcl me. “We've cleared about 
150 hectares [405 acres]. [t's easy to do if you 
have a chain saw anda match.” 

Not many af the new settlers own chain 
saws, Rather, they set Gut to prove up the 
land using axes and hoes. Those who rise 
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above the hardships move from subsistence to 
cash crops, mostly coffee and cacao. This was 
the type of agrarian reform that Polonoroeste 
Was meant to bring about—a frontier settler 
turned successful farmer, happy on bountiful 
acres amid ripening coffee beans and cacao 
pods hanging heavy on the branches. 

But it happened that diseases were visited 
on both coffer and cacao, leaf rust.on the for- 
mer and something called witches’-broom on 
the other. 

“We have a bir problem in growing ca- 
cao,” said Joao Francisco dos Anjos of the 
State Department of Agriculture. “Chemical 
control of witches’-broom is too expensive for 
the average settler, so they mex the good ca- 
cao with the bad. As a result, the quality of 
Rondénia-grown cacao is not first-rate: It 
sells for less money." 

Coffce leads among cash crops, accounting 
for 60 percent of state agricultural tax reve- 
nues. Asfor the famed Brazil nut, that cres- 
cent of meat in a casing harder than tenk, itis 
not among the heavy hitters. “The trouble ts 
the size of the tree,” dos Anjos said. “Tt is too 
big for the amount of nuts it produces. At- 
tempts are being made now to develop a hy- 
brid tree that’s smaller, more fruitful.” It 
would be nice too, he agreed, if they could do 
something to make the nut more crackable. 


OT ALL NEWCOMERS to Ronddénia 
are interested in land and farm- 
ing. There is gold to be had, and 
there are men in the state who 
have killed to get it, Oftentimes 
the violence goes unheard and unseen, for 
itoccurs on the bottom of the river, in 

the deep darkness of the brown Madeira 
waters. There, groping with suction hoses, 
divers work around the clock, sending the 
vold-bearing sands of the bottom up to the 
waiting boats. 

Divers are attacked by other divers in terri- 
torial disputes; sometimes air hoses are sev- 
ered in order to avoid paving commissions to 
divers. Thew are like ferries on the Styx, those 
50 or 40 boats, with crews of unsmiling men 
and women. The machinery for sucking up 
and treating the sand is noisy. and smelly, and 
set-at maximum for industrial hazard. 

A quarter hour passed after | went aboard 
one of the boats before a member of the crew 
would agree to talk. 

“Tris very dangerous down there,” said 
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Domingos Savio. “I've had my atr hose cut, 
co when I dive now, I make sure ] know who 
is working near me.” At 28 he has been div- 
ing for four years and is hardened to the risks 
of prospecting in the river. “I came to Ron- 
ddnia just for the gold,” he said. “But no one 
here gets rich, especially when the river is this 
high, at 20 meters, and this muddy.” 

The mercury used to-extract gold from the 
sand is polluting the Madeira ata rate termed 
critical by a newspaper in Péirto Velho. The 
concentrations of mercury in some species of 
fish have been found to exceed those consid- 
ered extremely hazardous, Mercury poison- 
ing could cause witlespread death among a 
fish-eating population, but few in Rondénia 
show more than shallow concern. For the 
river prospectors it matters 
only that they can find a 
shop with a sign that reacis 
Compro-Se Ouro (We Buy 
(sold) and go there with the 
litthe cloth bag, heavy with 
the yellow dust and drawn 
closed with stnng 

[tis believed that 45 many 
as halfa million prospectors 
have joined the gold rush to 
the jungle of western and 
northern Brazil, taking out 
more than 70 tons of the 
metal each year. 

Anténio David de Oh- 
yeira sat in a cagelike en- 
closure at the rear of his 
store, just bevond the 
shelves holding boxes of 
soap powder. Oniy minutes 
before, he had purchased 
nine grams of gold from a river prospector 
for a price of $160, “When I get a kilo- 
gram, Dsend it off to Sdo Paulo for sale 
there,” he said. “Less gold i= coming in 
now. [ think that the boom is not so big 
any more.” 

Away from the Madetra River there are 
some 5,000 prospectors seeking gold near 
the highway town of Jaro. Thousands 
more search the jungled interior for cassit- 
crite, or crude tin ore. Ronddénia claims to 
have greater cassiterite reserves than any- 
where ¢lse in the world. But they are not casy 
to get Lo. 

The way to some-of the richest deposits lies 
out of Ariquemes, going west for around 50 


Brazil's imperiled Rain Forest 


mites. The journey by car takes a day, some: 
times two. There is-a village there, a place 
that Mélio Cavalcanti described to meas “A 
mess, Lots of whiskey and women.” 

(Cavalcanti has been mining for tin ore in 
the region for six months, In a good week he 
will take out as much as 6,500 pounds of rock 
for processing, “There are more than 15,000 
prospectors,” Cavalcant said, “and-still 
there is plenty of ore for all. The trouble is 
getting there. The mud is up to the knees, 
and that’s not evenin the wet season.” 

He predicts that the cassiterite there will 
run out in four or five years. By then, when 
the last prospector walks away from that 
tHace, the government's land-use plan will 
have been tested and, if successful, will have 





WULLiGe BLeS ee BLL 
Country-butter blonde Bernice Strége has 
suffered a doren bouts of malaria in the 
vear and a half her family hes lived near 
Ariquemes. Settlers count such attacks 
among the many rigors of the frontier, 


brought some structure to Rondénia, such as 
pones for agriculture and ecological reserves. 
And no longer will the end of the ciry season 
be announced by the smoke of more than 
70,000 square miles of Amazonian trees and 
other tropical growth set afire. 

That's if it is successful. Otherwise, the 
ghost bus to El Dorado seems destined to 
break down for good somewhere along 
BR-364, ‘a 


heir innocence is as great 

as Adam's,” reported 

Partuguese explorer Pedro 

Alvares Cabral of the first 
Brazvilians, Blown too far west on a 
voyage fo India in April 500, his fleet 
anchored off an unexpected shore 
where the people seemed as beautiful 
as birds, Reports such as his from the 
Vew World fostered the idea in Europe 
ofa “noble savage” living in harmony 
with nature. 

In 1986.4 fiunter named Modgana 
(right) guided me to fis hamlet in thre 
rain forest of Ronddénia, His eentle 
ways belied his reputation for slaying 
diamond prospectors. He gave me a 
wristlet of carved beads to increase 
my strength. Last December he died 
in the forest, possibly of snakebite. 

I still wear the wristlet in remem- 


brance of his smile. 
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Rondonia’s 
Urueu-Wau-Wau 
Indians 





celebrate the killing of a rubber tapper who encroached on their 
indigenous lands, Urueu-Wan-Wau villagers perform a victory 
dance. Because their territory is off-limits to outsiders, the 


warriors face no reprisals from the government. At the point in the dance 





where “hunters return from the kill,” women and often children join in. 


fhen adi stand and watch the warrior reenact his victory, Letting the 
bowstring twang, he shouts a war ery and screams as an tmaginary 
arrow penetrates the victim's heart. 








aptivated by her own onage, an Urueu-Wau-Wau girl studies 

a plaything from another world at an outpost of FUNAL, 

Brazil's National Foundation for the Indian. Offering meiical 
aid, sich outposts are the Indians’ only official contact with the outside. 
Her forehead decorated with the juice of the genipap, a tropical fruit, 
Adiwu, the wife af headman Djani, reflects the dignity of her positien., 


ao 








ecrets of rain forest 

chemistry provide a 

feast for the Urueu- 
Wau-Wau, Using poison 
arraws, they dawn a 
young fapir that humbled 
into their village at night, 
Wooden arrow points are 
coated (below) with sap 
squeezed from the stringy 
red bark of tiki uba frees 
and hardened by fire. An 
anticoagniant, tiki uba 
causes victims to bleed 
to death, In addition to 
such deadly jungle lore, 
knowledge of potentially 
useful foods and drugs, 
accumulated over thau- 
sands af years, may be lost 
forever if the forest and its 
inhabitants disappear. 
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teenage dental sur- 
peon (left) pries a 
footh from his 

little sister's mouth, while 
their mother restrains the 
wailing patient. Holding 
the memento afterward, 
the girl wears necklaces af 
many other kinds of teeth, 
illustrating the Urueu- 
Wau-Wau propensity for 
extracting them from cap- 
yharas, jazuars, monkeys, 
wild boars, and settlers’ 
dogs to make jewelry. 

A midwife (right) helps 
Mandé-i anoint her new- 
born son with urucu, a 
red vegetable dye, for 
good hwalth and appear- 
ance. His cradle will be a 
hammock of tucum palm 


fiber filled with clean 


white sand laid over wild 
banana leaves. Native lore 
and rain forest remedies 
have failed to safeguard 
the Urueu-Wau-Wau 
against the onslaught of 
Eurasian and African dis- 
eases. Even now they die 
of measles and influenza. 
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eepers of the headwaters, Urueu-Wau-Wau youngsters 
bathe in one of the myriad saurces of the Amazon, 
watched over by a concealed warrior and indulgeni 
mothers. The boys and girls swam well, but to my surprise an 





der woman was about to drown until] came to her aid. In 
the past the fierceness of the natives has protected the heart of 
Rondonia from deforestation. Now Brazilian law declares 
inviniate this land once compared to Eden. 











HEY AVOID eve contact 

during serious pow- 

wows, & practice ye 

seen in other Amazon 

tribes. This time the 
subject could not have been 
mort sericias: to kill or not to kill 
the strangers in their midst. 

‘The naked warrior with neck- 
laces of boars" tusk«, Canindé, 
andl the headman in the red 
Sturt, Djaul, chant in ritual 
argument. Diaui repeats over 
ancover in the Urueu-Wan- 
Wau tongue something that 
eames like this: “They offer 
knives and axes, and clothes for 
hitter nights, They chase away 
the miners, The strangers are 
coll —thev are good.” 

The strangers he approves of 
arn serhonitas, or frontiersamen, 
of FUNAI, Brazil's National 
Foundation for the Indian, who 
have come to prepare these na- 
tives of Rondénia for the un- 
wanted arrival of civilization. 

A Parintintin Indian interpreter 
listens to Canindé's contrapun- 
tal reply, chanted simultaneous 
iy. [tis a single repented phrase: 
“Let me kill, Let me kill.” 

The sertanistas see anindé 
as on archetypal rain forest war- 
rior. He carries a .38-caliber 
bullet embedded in his left arm 
and shotgun pellets in his back, 
He has alain numerous invaders 
and would send many an arrow 


winging if he could corner Alfre- 


dio, the rubber tapper who kid- 
napped his mother ane Tiere 
sister a decade ago. Alfredin 
kept Canindé's sister to serve 
him; she became his unwed wife 
and bore his children. 

And then there is the back- 
wootismiain Atunasio, the “green 


man," a jaguar hunter who says 
he burned Canindé’s village and 
escaped by staining himself 
green With mashed Jeaves of a 
jungle vine, so not even wild 
beasts could see or smell him 

In Indian territory he takes the 
extra precaution of repeating 
backwards two prayers, “Saint 
Cicero” and "Hail Mary.” 

The powwow is taking place 
outside the blue plastic visitors 
tent at Alta Lidia, a Brazilian 
government outpost in the cen- 
tral highlaneds of Roncddnia. Alta 
Lidia ts-an “attraction front" 
et in the middie of Urucu-Wau- 
Wau territory asa base for 
“oacification” of the tribe. Tits 
mall staff of ill-paid sertanistas 
includes Indians of other tribes 
who hunt food and help make 
contacts. It took many gifts to 
coax Djaul out of the rain forest 
His “defection” may have been 
influenced by his mixed Incian- 
Caucasian ancestry, evinced by 
his bald head and white whis- 
kers, both uncharacteristic of 
Indians, Kidnapping is not un- 
known among the Uruew-Wau- 
Wau, and Doaui may have been 
captured a¢ an infant or may be 
the offepring of a captive 

Well before Canindé's arrival, 
the FUNA!L people had come to 


who hung around camp. But 
one morming three bowmen shot 
of Bahiano Miia, the Final 
arent in charge, An arrow 
pierced Bahiano's lung. When 
nurse Mana Vaney pulled the 
This is the 14th Geogmarnic byline 
for free-lance writer and photogrn 
pher Lowes McIntyar. His lace 
arbele, “The High Andes,” was 
nublishedin April 1987 


arrow out, blood spurtec an 


arm's length. She stanched the 
and for once the solar- 
powered rac got through to 
headquarters at Porto Velho 
We Sent a plané anc avec 


Wii, 


Bahianes, though he was later 

me LTT down tn town ¥ Gi 
drunk,” saicl Ape na Nieirelles, 
then FUN A! director for Rondd- 
nia, Who quickly took charge al 
the Alta Lidia shelter, Apoena ts 
a ISITOUS Sertanista, 
FUNAT 5s bu- 


as Was nis 
laiher, Francisce 
asilia cdisparag- 
ingly call him Jungle Jim 
Evervone began to wear sie 
No one 
expected to fire at anything but 
the sky, but neither was anyone 
eager to exemplify the motto 


resicrats in Ar 


aros after the incident 


coined early in this century by 
army otficer Candide Rondon, 
champion of Indian 
rights for whom Roncddnin is 
nad: “Morrer se for precise, 
Wa PPC [ie if necessar 7 
but never dal!” EF 
kept @ fashheht near his ham- 
mock and a tin can-as a urinal, 
because A notna allowed no ome 


the great 
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to Venture outside after dark 
*The Urneu-Wau-Wau love to 
make necklaces of primate 
teeth,” De cautionert 
\ POENA'S FRIEND Jesco 
> von Putthamer, Ara 
J #il’s legendary chroni 
YA 
: CONTACTS, leeqit A 
camera hanging on the palm 
stat wall. 


cler of [nedian 


A peenhole fet him sé 
cretly photograph any gomgs-on 
outside. Into every other chink 
and crack in the wall that a 
wilt arrow might enter, lesco 
had stutied pieces of pa steborrd 

One d ay 4 100 OUT In & iree 
called “Urueu vém! Urieet 
feel — hey re coming!” [twas 
(Canine sme hts 
wilked out to meet him. 
Dhoboeranhed them (prececling 
paces! through his peephole 

[n time the chant ran down, 
and it was clear that Djaui had 


Jesco 


g14 
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prevailed. For five centunes the 
Europeanization of South Amer- 
ita has oeen abetted by Indians 
who have sicled with better 
equinned intruders —conguista 
dores, priests, slavers, ranchers, 
and government rents —imt hi 
subjugation of other Indians. 

FUNAIL § Indian employees 
were 400n dancing and exchang- 
ing gifts with Canimdé’s war- 
while jesco 
was telling his diary, “How 
beautiful are the Urueu-Wau- 
Wau, people from astar,” Can 
iIndés young men tried to set Gre 
to the camp, 
wet. That was the last time the 
Urueu-Wau-Wau threatened 
Alta Lidia. Nearly all of them 
now recom 
benefactors, though not very 
po Wwertul ones. 

Inchan children at the post 
who aré learning Portuguess re- 
port that Canincdé changec nis 
name last year to Dari: next vear 
it could be Apoena. The Urueu- 
Wau-Waw often name them- 
Selves anew alter someone they 
like. € 


riors. [hat night, 


but the thatch was 


‘ FUNAL § Bgents os 


aAningdeé has no identifica 
tion card to prove he is a Braszi- 
lan citizen. Without a legal 
name, without credentials, he 
could not vote fora champion of 
Incian nights even if he knew 
how. Hus vote, at any mate, 
would nol carry much weight 
Settlers outnumber aborigines 
250 to one in Rondémia 

Sante where in the forest Can- 
indé sharpens hardwood arrow 
poms, while somewhere else a 
rubber tapper jokes nervously 
about fastening rearview mir- 
rors to his hat. Canindé sling: 
his hammock in one of several 
lean-tos stratezically hidden 
within 7,000 square miles of pri 

val forest reserved for hr 
es and scattered tribe. An 
official population estimate is 


1,200, butl-so few dwellings have 


been sighted on overflights that 
I think fewer than 350 Urueu- 
Wau-Wau actually surviv 

[ see Canindé'’s people a 


Wola Geoerapiic, 





Plight deck anchored in an 
emerdid sea, the lamar outpost 
ie one of four “attraction fronts” 
dllowed inside Urueu-Waou- 
Won hoonting grounds. All were 
launched by Apoena Meirelles 
fright, at center without hat), 

a former president of FUNAL, to 
“pacify” and protect Indians 


from civilization. At Apoenn'’s 


side, in white cap, stands fesco 
von Putthamer, who has chromt- 
cled and photographed Indian 
life for NATIONAL GEOGRAPHIC 


for two decades, 
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elusive wraiths in Ronedinia’s 
rain forest, an enormous green 
cage that encloses the tribe, 
Long isolated in mic-continent, 
Canindé’s ancestors escaped im- 
ported diseases and slave raids 
that wiped out %) percent of the 
Indians in Brazil, The tribe's 
containment began in 1776 with 
construction of a great Portu- 
quese fortress on the Rio Guapo- 
ré to the south (map, pages 778- 
9). In 1872 railroad tracks began 
to mark the Uruew-Wanu-Wau's: 
northwestern boundary, A rome 
slashing through the heart of 
Rondénia in 1960 formed a 
northenstern border. The road 
became a conduit for comuuomi- 
nation of the ecosystem, like a 
dirty thread left in a wound. It 
now a paved highway, HR- 
364. Side roads complete the 
encirclement of the tribe, and 
pioneers. are laying charred rect- 
angles af cities-to-be on the nat- 
wral curves of the Indian lane. 
A Rondéinia map of “killing 
sites” reveals 45 Indian attacks 
and eight by gunslingers since 
BR-364 was begun, Yet the 
name Unoeo-Wao-Waal never 
made the evening news until 
1979, when Indians killed two 
children of Francisco Prestes 
and kidnapped his son, Fabio, 
age seven. Prestes was building 
ahomestead on Incian land 
mistakenly allotted him by the 
federal government. The kic- 
napping generated so many 
armed search parties that FUNAI 
was obliged to try to pacify the 
Drueu-Wau-Wau before yenge- 
ful settlers covertly warred on 
thom. The bov was never found. 
“Two years after we built 
Alta Lidia and hung presents 
in outlying shelters, arrows 
stopped fying and the first 
peaceful Indians approached, 
Diaul among them,” Apoena 
related. “Ratiano Maia, my 
agent in charge, took off his 
clothes to prove he was hiding 
no weapons. The Urucu-Wau- 
Wau grabbed gift machetes and 
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ran. Bahiano was jubilant, but T 
felt savdade, heartache; each 
tim Indians come for presents 
or medicines, a littl: of their 
freedom slips away,” 


ESCO VON PUTTRAMER 
stayed close to the 
Urueu-Wau-Wau-tor six 
years to collect material 

on the tribe, He had begun con- 
tributing to NATIONAL GED- 
GRAPHIC by illustrating an 
articlean Brazil's Stone Age 
tribes in September 1968. Work- 
ing with Apoena—who later be- 
came FUNAT's president—aned 
supported by the Catholic Uni- 
versity at (solinia as well.as the 
GEOGRAPHIC, Jéton has cought 
out hidden tribes one after an- 
other before their candor was 
corrupted by outsiders, “while 
they still perfect are.” He real- 
ized that his presence provoked 
change, yet he hurried to get 
there with his diary and ¢ameras 
ahead of missionaries and an- 
thropologists, ahead of the tuil- 
dozere that uproot both earth 
and innocence. 

Jesoo mourned the passing of 
the Indians’ natural nudity, sav- 
ing “O Loren, they're nat per- 
fect any more.” Yet he brought 
them shirts and shorts. To call 
on lndians with lesco meant 
hissing machetes, fiehhonks, 
wuminum pots, baseball caps, 
flashlights, anc mouth organs, 
We'd reach a village on foot or 
by jeep, boat, or plane—buta 
seigh drawn by reindeer would 
have been more appropriate. [n- 
dian lids came running mid 
piled onte the knees and into the 
embrace of this Santa Claus in 
multi, “Borbula,” their friend 
with the “great nioon face." 

His bag soon empty, Jesco 
would give away his personal 
belongings, one by one, then 
turn to me in mock despair. “O 
Loren, you must befriend Par- 
ice, this very powerful warrior: 
He will love to try on your 


shirt.” | wished for elves. 

Jesco's wooing of Indians 
with gifts has impeccable ante- 
cedents. Columbus carried 
ashore in 1492 not onty the cross 
and sword of conquest, but also 
caps, beads, and hawkbells that 
delighted nude voung men with 
painted bodies much like the 
Urueu-Wau-Wau today. And 
the conquerors quickly learned 
that once hooked on ster), the 
Indian cannot do without. 

By 1986 Indians had allowed 
FUNAT nurses fo visit two distant 
villages and treat patients near 
death from pneumonia, malaria, 
and snakebite. Diahetes and a 
bad foot kept Jesco from going 
along, “T felt sad, but a young 
prince, Dyaut’s ton, helped me 
gather the sap of trf: wha bark, 
an anticoagulant used on poison 
arrows: | think it may be a great 
pharmaceutical fine.” 

I went instead, unarmed, and 
followed Uroeo-Wau-Wiau 
guides 1) hours along hunting 
trails as roundabout a: any on a. 
treasure map—a suitidal trek in 
earlier vears. In the green lab} 
rinth without horizon | came 
upon a naked hewman crum- 
pled in the leaves and shudder- 
ing with malarial chills. | made 
him take-my chloroquine. When 
Talipped and grabbed at the 
barbed aboveground roots of a 
paxiwia tree, thorns gashed my 
palm long and deep enough to 
confuse a fortune-teller. 

At the hamlot I exchanged 
gifts with the headman, Moi- 
gana (pages 800-801), Adults 
danced to celebrate killing a 
rubber tapper. A child carried a 
red macaw, emblem of the tube, 
ona tall pole. Another tethered 
a huge morpho butterfly with a 
thread and flew it like a kite of 
burnished blue. In the evening 
girls played at putting fireflies in 
their hair. The night was so cold 
that two fires beside my ham- 
mock were nok emcrtigh, 

The full moon stood at zenith 
when awoke. A warrior was 
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DAacing hace Wad forth, repeal 
ne a iour-note chant. and bran 
fishing his lone bow nanel a 
clutch of longer arrows. Heed- 
less Of me and my tape recorder, 
he drew his bow, let the bow 
siring twang, and shouted a wu 
ry, Sending tie mhosts that 

aU NIE imeres to the moon 

| ber be Went on PACE und 
chanting 

1 jaguar’: caterwauline 

spilled hunters owt of their haam- 
mocks. Horrowing mv flash 
light, they ran into the dark 
woods to chit it, bul the jariar 
rolawnay. Wext clay they hunted 
loucaAns And monkevs to roast. 
ale nome best they kill more cH 
my accmint, althourh the forest 
weenmend fill of came, A women 
puton a T-shirt silk-screened 
with dirty words in misspelle 
Emrlsh. | lesrned that Indiar 
bis bad brought it from a curl 


Mine Where ¢ ft Were 


To 


Indian lands At Bom Futur 


(Fine Futore), about 50 miles 


irenzy and disregard for law 
ma oriter they left victimes of 
nae tTMAal ehont-outs (oh COOK Ln 
the sun, State police recently 
raided Bom Futuro to cisarm 
Lhe miners bit faglect te find the 
guns they had hastily buried in 
plastic bags 
From concealment Usrima 
(right), warriir son of bale 
Diaui and handsome Adiwy 
watches wilh ipprehenston Une 
miners imroads. Although hi 
Enmed to the teeth, Usrimii’s 
DOWETTU uwnr-tooth aculet 


ash aml bow and arrows are no 


match for firearms 
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Lal MARI L doned wath Incian but past. a lesser citizen of 


Criance Villas Hows, a the Brazilian nation. 


SUTLEniSiLa OLE men- \, Arazil ; POPUL iF 


Home with his brother muniuplec in his lifetime, Or 

A Ee a VORP Eu ray CE Lora feels Fat ‘he weshwarc 
Peace Prize. With ton jalonst hide of white ail black human 
mystical empathy for natives of ity is hopelessly inundating the 
tie forest, they spent 40 year infin of the rain forest, “All 
trying to poestoone @ncroach wo cond,” he says, “ds mick wy 
ment upon Brazilian Inelian cul- the hat of a drowning man and 
ture, Griancdo msists that “an rave that Wwe lived lo witne 


Integrated [ncian no loneer an he Inst duvs of Eder [] 


At home in the boardroom as well as in the 
wild, the Nature Conservancy is striking deals 


to preserve the earth's biological diversity. 





By NOEL GROVE 


SATION AL GEOG AMHIC BESTS WWITER 


Photographs by STEPHEN J. KRASEMANN 


ON THE RUN FROM MAN'S ENCROACHMENT, the San Joaquin 
Valley kit fox has found a home. To protect the fox and other 
locally endangered or threatened species. the Nature Conser 
vancy bought nearly half of the 180,000-acre Carnzo Plain, 
150 miles northwest of Los Angeles. Now also under federal 
protection, the land is the last significant stretch of native 
grassiands that once covered Califorma’s great Central Valley. 
The private, nonprofit Conservancy —using a busmess-like 
rather than confrontational approach —has set aside 3.5 mil- 
ion acres 1m all SO states in the past 3/ vears. [ts goal is to save 
plants, animals, and thetr habitats from extinction. With a pri- 
vale foundation loan and a corporate aift the group acquired 
more than 64,000 acres of wetlands in the Big Bend area of 
Flonda, adjacent to the Suwannee Kiver (following pages). 
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“Virtually all students of the extinction process agree that 
hiological diversity is in the midst of its sixth great crisis, 
this time precipitated entirely by man.” 
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—Enwaro ©. Witsow, Harvard University 





AUTTON-SIZE ROSETTES binam on 


a patch af Anowitons coctus, i 
plant ao rare that collectors pay 
$100 for a single seed. To protect 
it, the Comsereaicy will mot dis- 
close the location of tts habime. 

Mexican free-toiled bats pour 
from Arocken Cave near San 
Antonio, Texas. The colony, nium- 
berine 20 million or more, is the 
world s lores Anown concentra 
tan of mammals. The Nature 
Conservancy fis helped Bat 
Conservation International and 
the property qwners, the Morbach 
family, protect the site, which had 
been mined for gud, 
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N THE SHIRT-STICEING HEAT of south Flondal jomed two 
men on atreasure hunt. Pushing through thick mangrove, 
Knocking down spiderwehbs that made the skin crawl, we 
sought a prize that could be more precious than gold. 

“There!” Biologist Mark Robertson pointed trium- 
phantly at jade spires eight feet tall, thick as my forearm 
and bristling with spines. “Found in only four other loca- 

tionsin the United States,” he added 

Key tree cuctuses, Cereus robinii, they rose slim and straight 
from the leaf litter like exclamation points, punctuating their near 
extinction, “They're great!” shouted John Cook, a man experi- 
enced in real estate. “Let's go after them!" 

Going after them meant finding a way to make sure the prickly 
plants remained undisturbed. The chances for preservation of this 
clurnp were not good. A few hundred yards back we had passed 
several large earth-moving machines, posed to devour tis section 
of coral. and sand to use eisewhere as landfill 

Little studied, probably never tested for its possible benefit to 
mankind, the Key tree cactus could hold some herbal clue to the 
adaptability of plants to arid regions. We noted that it reproduced 
by cloning, new plants rising out of previous ones downed by wind. 
Perhapsits sap held a cure for victims of some dread disease. At the 
very least, it was an ¢ve-catching sculpture that captivated the 
three of us, yet stood in danger of disappearing forever, 

Preventing that was foremost in the minds of my two compan- 
ions, workers in the Nature Conservancy (TN). One of the youn- 
gest, least known, and most successful environmental groups in 
this country, itcombines talentsin biology and business to save any 
species or bietic community from extinction. 

With the clump of rare cactus found and identified, the Conser- 
Vancy might try to buy the land to establish a preserve or resell it to 
a federal or state agency that would protect it. If the owner would 
not sell, it might seek a conservation casement —a legal agreement 
that in exchange for tax benefits no activity would ever be under- 
taken there that would harm the endangered plant. 

Buying, selling, trading, cajoling, the Nature Conservancy has 
brought protection to three and a half million acres in the United 
States and adds an average of another thousand acres daily. It 
maintains a million and « half of these acres in about a thousand 
TNC preserves, the largest private sanctuary system in the world, 
Bigeest is 55,000 acres on Santa Cruz Island off the California 
coast (pages 834-5); smallest is nine-tenths ofan acre of Connecticut 
marsh where herons feed. Thousands of acres more, bought by 
the Conservancy, have become (Continued on pige 8235) 











Saving corners 


of wilderness 


os MAN's benefit as well as 
nature's 5, the Conservancy 
constantly finds new = 
that need protection and prom. 
ising lands that may. yield 
some yet to be discovered — may 
prove invaluable in combs sings 
disease, as has the blood of the 
| Le inn crab in ie diagnosis 
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Founded in 1981, > tha onpan: 
gation has more than 435,000 
sia and chapters and 


















ba by nas oe tool, ‘Bi 
, heepaciaeas Meio emi asta has 








fins: maton, D.C. ‘where 








tus of $0,0 000 00 species In Canala 





sig ideanitied in ‘pertactehlp i | 
with: the Conser ra Bs first 








rears te ally 
cw-foum prod. 


an oil meer 


pharmaorutical products and aa a 
pone hubvicunt 











| a F suman 
or THIS ER Li 





bunchyrana prairie fa ch last 


knowin hreneting site remaining in 


Montana for the Columbian 
sharp-tailed Erne. 


ee 
LEItes 
oe 


ent fing ciel aharenticl ‘ape 
cles ariel treecling ground for he 
frurnpeter Sant. 








| Tiger 
Beotic 
\ cry 



















“Managed by the Conservancy and ee 
cept Sepemied live, herbi aaa Cane May ph et seinen Sieg thecal 
rr fed eases Tha birds feed bn wll fe re cone he ‘Cone 
on fish as they pass over apilfwaya, Tepipin ower and other m- seh 
« prrticerlerrhy bh nel souter af danpered bird trout fe a protected rin fee econ Piet 7 
parts caf the river freeze aver. Conservan ef Th ep reser a also ory programs, 












og A large granite cutcrop called 
gt ROY Agee a2 Rock mictrhes this nite, 
' se by that South Caratirus 


isle "The 42-acre tract faa hal 
(tat for stote-protected planta, 


including: the pool sprite, which ix 
also now federally protected. 
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state and national parks and wildlife refuges, An international 
progriim olso protects species and ¢cosystems in Latin Americas 

Wthough many purchases urn into public lands, necreation and 
eaihetics are by-products, not the pnmary goal,“ Wwe re in the sct- 
ence business, not the pretty business, says [WC president Frank 
Horén, who looks, and sometimes acts, Kea silver-haired football 
onch, “Our mission is very focused, We are preserving biotic di 
Verity in the work 

The-“ark” TNC is building includes beth plants and animals 
Hundreds of this planet's specie: have proved valuable to 
mankind: The Polyconim millipede found in American beech 
hemlock forests carnmes an insect-repelling odor that mucht be 


transferable through genetic engineering to cereal crops, A gene 
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proved. Sail the organization's chief scientist Robert Jenkins 
“We may be ciscoverng infinite value in obscure species over Lhe 
next Centur, bul Lhe real UrPencyY HOW 6 to save then 


Oniv one m évery hundred know +) At PS NaS DEEN INtEeNSslyer 
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screened for potential use. Science remains uncertain as to how 
many plants and animals inhabit this planct, but millions may be 


come extinct before they are even identified. In her book State of 


ihe Ark, zoologist Lee Durrell estimates that by the vear 2000 man's 
activities may have cutcdown, plowed up, paved over, orothenvise 
crowded out one in five of the spectes that remain. 

N THE FACE of such losses the Conservancy has devised a plan 
for inventorving biota ane rescuing those in danger, The 
Heritage Program, first applied in South Carolina in 1974, 
proved so successful that similar programs now exist in every 


state but Alaska and Alabama, as well as the District of Co- 


lumbia. All were created a6 joint ventures between the states and 
TNC, Today more than half of the states pay their own program 
costs, but TNC trains-all statf—nearly 300 people and growing. 

Inagivenstate, botanists, zoologists, and ecologists check on the 


Status of plant and animal populations noted on earlier records for 


that area. and identify others by their own observations, Their field 
reports are turned over to date handlers who kevboard threatened 


or endangered species and communities into a computer, ranking 


each according to the extent of its peril 

The white lady's slipper, Cypripediiom caondidum, forexample, 
is ranked in the Georgia Heritage Program as aG3S1. Based on a 
numerical ranking of | through 5, this means that itis not in serious 
danger globally (G3) but is very rare in that state ($1), The plants 
ranked (3151) are extremely rare worldwide and in the state where 
they are found, such as the leafy prairie clover, Oalea foliosa, in ili- 
nois, Information from each state ts fed into a main computer at 
Conservancy beacdgquartersinm Arlington, Virginia, across the Poto 
mac River from Washington, D. C, By cross-referencing them ona 
grid of information, the current status of any of more than 50,000 
planis and animals can be checked within seconds 

“Tt's the most complete data base on biota in the world,” said 
Robert Jenkins, architect of the inventory system. 

Such.an inventory thunder way in New Jersey, a lush temperate 
region where flora and fauna are disappearing under residential 
and industrial | “We find rare species regularly — 
orchids and sedges normally found on prairies,” 
der, athirtvish botanist with an auburn beard and an carnest brow 

We sought a vinelike plant of the pea family called Desmodium 
pauciiorum, ranked in New Jersey asa G5S5H. This méans that it is 
in no danger globally (G5), and in this state (S) it has been reported 
historically CA) but not seen in recent vears 

Normally a midwestern and southern plant, D. pawciflorum was 
last seen in New Jersey in 1917 by Kenneth Mackenzie, alawvyer 
and plant collector. Fis descriptions lec us toa ten-acre forest rem- 
nant, surrounded by houses and the faint hum of traffic. Ninety 
minutes o searching failed to turn up one example. [f clues to other 
locations also proved froitless, iteventually would be listed on Her 
ltage Program records as “extirpated” in New Jersey. 

Why the interest in saving plants that are commonly found else- 
Where? When aspecies is out of its normal range, itisatthe edge of 





evelopment 


said) David any- 


its tolerance of its environment and probably became separated 
from others of itsown kind,” Davidexplained. “That may make it 
volve a little differently, anc those variations mav become tisehul 
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CORPORATE WEALTH aul ecoloet- 
eal concern dovetailed in the 
tinsaction thot-1s /uelping pre- 


serve acreage in Floridia’s Big 
Berd region on the Gulf const 
Georte Willson, af left, the Core 
semaiicy s director of Florica bord 
acyulsitions, meets with Harry 
Von Loock, lands and tinier 
moniger for Procter & Gamble 
Cellulose, anong the largest con- 
tributors-te the acquistiion. The 
Conservancy hos helped preserve 
about 76,000) acres un the are, 
Which WE becone sinte-inaged 
Lint, forming Od tink between two 
notional wildinfe refuges. 





A strain of wild wheat at the limit of its range in Israel, for example, 
was found to be highly drowght resistant.” 

Qur second quarry was in the Pine Barrens, an hour's drive 
south, a colony of southern yellow orchids that the Heritage Pro: 
gram has been monitoring. “Forget where you saw these,” David 
told me as we pushed through brush toa little meadow where gold 
blossoms gieamed at the end of long stalks. “A lot of plant collec- 
lors Would love to find: them,” 

Somebody already had, and 
marked & route with orange sur- 
vey tape. Jaw sel, David ripped 
the tape from the brash. “Collic- 
tors. decimated a population of 
snowy orchids from abo not far 
away, he said angrily, 





USINESS minds take over 





from the biologists 
when protection be- 
comes necessary, The 


Nature (Conservancy 
Complicties an average of one land 
deal cach day in the United 
States. The biggest was 220,000 
acres of desert in New Mexico, 
bought from the Campbell Fami- 
ly Foundation and now Sevilleta National Wildlife Refuge. 

such land is paid for by fund-raising in that state, Since cam- 
paigns take months and deals often require haste, ready cash fora 
large acquisition is available from the TNC Land Preservation 
Fund, maintained at &5 million dollars. Regional offices can com- 
plete land deals as high as $100,000 without a go-ahead from head- 
quarters. Salariés and other overhead tome from endowment 
income and Conservancy memberships, currently more than 
400,000 nationwide, Stalf workers are consistently bright, well 
educated, and, among the nonbiologists, more articulate about 
balance sheets than biota. The business-like approach to enviton- 
mental matters can strike an air of incongruity, as though ane were 
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AATFULLY POISED on a branch in 
Flortdo’s Wokutla Springs, o 
limpkin (facing page) eves its 
surroundings for food. The bird, 
whose survival in Florida ts 
threatened, feeds almost excliu- 
steely on the apple snail, which 
lays ifs eggs on exposed vegeta- 
tion, Saving the freshwater 
fprings, port of Aig Bena, will 
promote the welfare of both prev 
cal predatar 

Another tink in the food chain 
ot Wokulla is strengthened by 
tne globally threctened popiier 
forteise, Burrows créated by the 
fortdise to escape heat and coli 
are used by mice, anodes, owls, 
robbie, aad hundreds of other 
animal species. The Conseranicy 
hie played o major role in pre- 
Servink Mare chan 1 70,000 acres 
of land along Florida's streame 
and rivers 
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“DEVELOPMENT FRESSUMES ire 
enormous. save Acith Lewis (Top 


of Rhode [stands popular Block 
simul. Spurniung weaith, the eer 
chart eenwin dei 4a acres to 

the Conservancy at o rock-bottom 
price. Robert ana Mary Kittredge 
Gomited SO acres to prevent et- 
crodchoment mito an Arizona 
canyon, thre site of [rndtart pic 
tographs, in retin for the right 
to use the property for tif 


watching Wall Street make preparations for the second Earth Day, 

As Oregon director, Ross Hoeflich keeps track of perhaps 2590 
possible acquisitions at any given time. He also raises funds, seeks 
lo expand state memberships (10,000 in 1988), and sipervises 14 
people. This cynamo is a decade out of college, a year out of New 
York, and still wears chines and loafers in a land of jeans and cow- 
boy boots. To check on some potential projects, we drove the anid 
canvon-and-river country of eastern Oregon to the cow-conscious 
town of Enterprise. Joining forces with field representative Geoff 
fampiush, we picked up Ray Hockett, a crasty rancher in his 70s. 
Ray owns some 2,000 acresof prime grassiand around a water hole 
called Downey Lake, and TNC wanted a couple 
hundred acres of the shoreline. The shorebird 
called greater vellowlegs, which nests nowhere 
else in Oregon, hatches its young here, asdoother 
chorebitds and watertowl 

Ray wants water for his cattle, and behind his 
slow voice and half-lidded ¢ves lurks a mind as 
precise asa surveyors transit, At the lake an off- 
hand comment by Geoff on the proposed TNC 
property line turned Ray's amiable drawl into a 
sharp rebuke: “Not bebind those rocks, in front 
of them! We're just talkin’ about land close to the 
lake!" After five vears of negotiations he contin- 
ved to balk wt the sale 

A second potential acquisition seemed too 
Bonnie ancd Alan Bahn, a young couple 
with two children, own a small ranch with atich 
marsh along its creek. “We probably can't stop 
housing development from ruining it eventually, 
so we want to work with vou to turn the place inte 
a preserve,” declared Alan, a lean outdoorsman 
who sat in astraight-backed chair asil for the first 
time. His job in. town 13 their main income 

“T don't care about money, | just want a roof 
over our beac,” said Ronnie, who nurses or- 
phaned and injured owls, hawks, and raccoons 

“This place is your equity,” Russ gently de 
murred. “You should retain something for vour 
kids” education.” 

There are several options open to the idealistic 
couple, he explained. They could retain owner- 
ship in the house and donate the land, taking in- 
come tax deductions over the next six vears. Or they could keep 
house and land and grant a conservation easement, which could 
lower their property taxes and assure protection of the endangered 
plant community. 

"Taking advantage of generous people won't help our reputa- 
tion,” Russ added 

Creative land deals are at the core of Conservancy work, and 
protection has come in a number of imaginative ways. On Miar- 
tha’s Vineyard, the trendy vacation island off the Massachusetts 
coast, TNC bought «small-plane airport to preserve a remnant of 
pure casterh prairie, then leased the airport's 0 peration. On Shelter 
Eland at the end of Long (sland, in New York, itsought protection 
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for ospreys nesting on the 2,039 acres of a hunting club. The real 
estele company that owned the club would not sell it alone. So 
TNC bought all the company's holdings —nine 
Manhattan, a warehouse in Miami, oil and pas leases in three 
states—for 10.65 million dollars. It then sold all but the former 
club, where active osprey nests have since doubled. In Mississippi 
it bought controlling interest in a lumber COMTRINY lO Save A large 
tract of bottomland hardwoods, a biotic community rapidly 
disappearing. 

Adtew deals have been so creative as toinvite criticism. When the 
owner of an Atlantic coast property said he would sell only to a 
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developer, TNC bought it in the name of adummy company and 
turned it into a preserve, Cries of deviousness came from local resi- 
dents who had hoped forthe financial boost of a population influx. 

The most heated criticism is that TNC sometimes fosters devel 
opment In. Vermont 741 acres; deemed of no sienificant ecological 
value, were sold with the donor's consent toa developer. The mon 
ey was then used to buy ecologically significant land. Public outcry 
subsided with the explanation that local zoning would prevent 
high-density housing on the land originally donated 

On the Virgimia coast the Consérvancy plans to resell 12 
totaling 6,000 neres 
Gareg Low, 
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an act séen by onc angry columnist as devel- 
TNC director for the project, 
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ODD SHAPES and unltely locators 
of unperiied habphor mutter tittle 

to presenvationiste. What may be 
We PATCHES 
dre octuolly pennants of native 


fa train travelers 


The Conservancy if pro- 
MIMI ELk Stripes 

OF erosslond along a 70-mile 
stretch of track in southwest Mich- 
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fecting and 
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Motion! Rol Possenger Corpora: 
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DENUDED SLOPES reflect natural 
crosion aggravated by the foray 
ing of fe rat S2e nw Pies oH 
Catifornica’s-Santa Cruz [efond 
The Conmennincy owns 0 per- 
cert of the 62,00)-ocre talon, 
obitcat 


destruction fhireat ned 2everoi 


[ts Loorgast huolitir ria The |} fil 


including 
the Santo Cruz Telaril scrub jay 


unique populations, 


which hes Frown to be larger tray 


(te mretintacd ocetemines 

In the early 1980s the Corser 
VOncY erndtoated 30,000 siiecp 
after other efforts to remove 
fem fouled, (ne organization 
explained that the cost of moving 
the commie wild Ave been pro 
hibitive, [he carrion from the 
fallen sheep proviied abundant 
food for the fers! pig popiuln 
fin, which rose drmnticolis 
Researcher David Sterner males 
difficult cotch of a young pig for 
a.étudy to help determine the 
optimum population bevel 

[he project is beginning to 

oy off w 


growth inclinding the now Aour- 


ith the return of plant 


hing steer deenveced, once on 


the brink of eactorction 
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restrictions adde: 
from pollution 


can tuke place without harming the environment, ~ 


to the plots would save ocean bays and Inlets 


“We'te trving to demonstrate that human activity 
he stressed 


CVING, SELI and are afarcry from the 
early days of the Conservancy and the organizations that 
. preceded it. At his sylvan retreat near Hartford, Con- 
i necticut, Dick Goodwin, a former TNC president, 
recalled the slow evolution of the organization. “We 
Weren't very picky in the old days,” he said. “Any nice, unc 
turbed piece of land would do, [had the ices that this one would 
be a place where scientists could conduct long-term ecologica 
research.” Hefore us a small meadow dappled with butterflies 
stretched to an woods that the Goodwins donated as one of the Con 
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servancy s first preserves, now 500-acre Burnham Brook 

W hite-beardect, one could imagine the 
retired botany professor of Connecticut College in New London 
contented] birds: The profile was 
probably true for the majority of the early conservationists whe in 


glhencer, professorial 
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1917 at the University of Vlinois formed a special committee of the 
which urged the preser 
natural areas, In 1946 this committee split off to form a group 
's Union, 


Loological Socety of America, VYation of 





the Kecologist “Tt was-a real penny-ante operation 
In those days, with a handful of members kicking 


explained (aond- 


in tuia dollars in 





anni dues, some giving as much as ten tlo 
win. “Boutin the 1940s the union was joined by Dick FPough, «a 
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The lizard — 
that vanquished 
a valley 


[TWH MARCH OF DEVELOPMENT 
across California’s Coachella Val- 
lev hens been slowed on the bracks 
of the fringe-toed Lonard, thors to 
d haond-won compromise. (The tiny 
creciure requires a habitat of 
dines With sartd of a certain con 
sistency, Citing the Endangered 
Species Act, the U.S. Fish ane 
Wildlife Service sought to curtail 
new growth on the desert range of 
the tisord and other species. A 
home builder responded by threat 
cerung to suc, resulting it o-stale 
mote, Aided by a 2.4-million- 
dolor land-cdoquisition grout from 
the Richord King Melion Foun- 
dation, the Conservancy drew 
numerous intervats toeether for 
nevotictions, The result: the pres- 
ervarion of 19,000 acres, where a 
hatchling (right) 2 snared fer a 
population court, 
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fellow with lots of connections and « ‘get off your butts’ attitude.” 

When Tmet him at his summer home on the island of Martha's 
Vineyard, Pough seemed more entreprencur than ecologist, the 
kind of mellow-voiced, chatty man who could mix easily with roy- 
alty and wealth: An engineer by training, he acquired a deep love 
and broad knowledge of the environment, and areputation as an 
organizer 

“T had returned from London alter a meeting with my friend, 
ormmithologist Sir Peter Scott,” he recalled, long legs crossed, “and! 
was enthusiastic about the preserves of the British government's 
Nature Conservancy. Dargued that we adopt the 
sameniume but stay private and buy preserves with 
private funds.” 

In 1951 the Ecologist’s Union became the Na- 
ture Conservancy. It made its first purchase two 
years later—60 acres im picturesque Mianus 
Gorge, some 30 miles north of New York City, For 
some carly acquisitions, members mortpaged their 
own homes to come up with funds. Then Pough 
lunched with Mrs. DeWitt Wallace, co-owner of 
the Reader's Oigest, and recetved $100,000, Since 
then contributions have reached the &5-million- 
dollar total now tn the revolving Land Preser- 
vation Fund. Pough also managed the bequest 
of Minnesota mining heiress Katharine Ordway, 
a personal friend and lover of the environment. 
“Much of that 55 million dollars went for TNC fand,” he said 







'TH the funding of the Conservancy in hand, Pat 
Noonan set its personality during his presidency 
from 1973 to 1980. A mid-fortyish man on the run, 
Yo he hes the piercing eves of a businessman s¢t m the 

cherubic face of an altruist, both of which describe 
his attitude toward conservation. “A lot of uscame out of business 
schools in the sixties when the environmental movement was tak- 
ing hold, and we loved the outdoors,” he told me over breakfast 
in Washington, D, C. “Corporations and enviranmerntalists were 
butting heads, but we knew the free-enterprise system was a fan- 
tastic motivator, So the Conservancy decided to reach outto corpo 
rate America. No other environmental group was doing it.” 

‘The first big fand donation in 1973 set a record for corporate 
gifts. Some 50,000 acres of the Great Dismal Swamp of Virginia 
and North Carolina, given by Union Camp Corporation, was val- 
wed at 12.6 millon dollars, When a more traditional environmen- 
talist sugeested that a gift that size from big business was tainted 
money, the quick-witted Noonan countered with the line: “It may 
be tainted, but ‘tain't enough." 

Criticiaam of TNCs apolitical, nonconfrontational style persists, 
although success has dimmed it somewhat. “We can’t help but 
wish they'd get their hands dirty once ina while,” an officer in an- 
other environmental group told me, “even though they have led 
the way in preserving biotic diversity.” 

For instance, he added, TNC once publicly praised the generas- 
ity of an oi) company that donated a valunble piece of California 
property. Staff of another organization pointed out to them thatthe 
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AEAN- MADE HARITAT near Thousand 
Palms, California, Tri-PalmEs- 
tates plans eventually to ecparil 


from 1,500 to 2.400 mobile homes, 


Located west of the Coachetla 
Volley Preserve, Tri-Palm will 
pad £600-per-gere mitigation 


fee now imposed on all mew 


divelopment in the valley to help 
defray the cost of the preacrve 
Momy view the Coachella 
recent ie model of compro 
Mise that preserved pristine 
hutbitot os btimcreased tie wale 
Of dpacent Lond, satisfying both 
developers and ernvironmentalista: 
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SANDING BAST ot her ondestral 
land, Por Pinazier (fort) hoa beer o 
grudging partner in Conservancy 
efforts, puzzled by interest int the 
Bari Lake chu, She ond hes 
COIN on Sah acres on which 
rhe lake lies. They ore clesoen- 
Ronit of settlers who anived on 
the Oregon Trail Her grondfa 
ther a Donish wnimigrant notned 
Christian Olleard, invented a 
brates for refine borax from 
deposits around the lake, 

One of her forebears posed be- 
side a imtule team (facie page) 
mod to fowl the product toa rail 


hed in Nervio. The trode mame 
Qwerty Mule Team Borwe wag 
Gio weed by a company located in 


Death Valley, Coltfornia. Prosi 


feels that het property doos have 
Ooloe Peri ie beauty, chiefly 


thie poterutial for eeothennal 
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energy production. She pronted 
tha £ ONSET Vinily d (cee io rn 
oot the take after five years of 
Rerotiihiriy, an dercenient she 
now disputes, She once prected a 
Conservancy worker at hr door 


BHh OG ahotgun, Phe organization 


hopes evertwoally to bv the fond 
= pro 


its 
aH Of Monee the does 


Meanwhile uf continues 


Werte Level andl lookine fer othe 
species: The chub may help reveal 


hia TH DLL aout to radical 
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SURVEYING AGRAND DOMAIN, a 
prune fairon watches over Snake 
River Birds of Prey Area in [doh 
Administered by the Bureau of 
Lond Mandkenncnt, the area har 
bors perhaps the work's demsest 
nesting population of raptors 

As furming supplanted oottle 
grazing on adjacent flatlonids, 
prey species such as fockrabbits 
1nd Proud squirrels were routed 
By acquiring unplowed raomch 
lard, the Conmervarcy if proved 
ing o prey base for such species 
os the golden eagle (facing poe, 
borhan). Burt the vnpertled pere 
rine falcon (shown here-ata 
research stution) feeds moatly 
on ather brrids, and has nor been 
sien in the area_for ten years, 
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land was relinguished only after years of protest by others against 
the ol company 4 oriinal plans for cheveloping it 

“Noonan sel our negotiating style," said vice president Dave 
Nlorne, “the attitude that no one is ever completely wrong. We 
don't believe anyone purposely goes out to destroy the land. You 
just have to understand their priorities and appeal to them.” 

Communtng with corporations may be the Conservancy's forte, 
butthetr coffers have also been swelled by indivichual acts of gener- 
osity, Legendary is the late Wille Brown,.a Flonda bachelor of 
modest means who donated rolling woodlands and marsh along the 
St. Johns River to keep rt natural. As part of the bargain he lived on 
the property, valued atmore than a million dollars, until his death 

Keith Lewis is a sixth-generation resident of Block Island, the 
ottshore chunk of Rhode Island invaded each simmer by thow- 
sands of bourists. A merchant seaman with a nautical beard, be has 
the ali-business build ofatucboat. The shrinking open space on his 
beloved four-by-six mile island turned him toward the Consérvan- 
ev. Land that would have made him a millionaire he sole at a bar- 
PRIN price in a deal that merely paid off his mortgage and left homa 
chunk of land to live on. “Fourteen percent of the island ts protect 
ed now,” he saicl. “I'd Hike to see us get to 25 percent.” 

Open space was notthe only benetit. Hard-pressed upland sand- 
pipers and prasshopper sparrows nest in the saved habitat, and 
barn owls burrow in the cliff faces. In one meadow I joined biolo 
est Tim Traver in acatch-and-release inventory of o butterfly now 
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underreprieve, thanks to Lewis. It was the stuff of cartoon strips, 
bounting with net held alofiin pursuit of the regal fritillary, and 
preat fun in the name of science. 


NiCH-THICK boards fence in Glenn Phuomb’s charges on the 
Samuel H. Ordway, Jr., Memorial Prairie in South Dakota, 
whare grasslands stretch as far as the eve can see, The young 
preserve manager tn aslouch Western hat herds bison on the 
7 800 acres. “To maintain prairie plant diversity, we need 
both controlled fire and grazing.” he tole] me as we Loured sturdy 
corrals and catch pens. "The bison provide the grazing, ond the 
sale of extra animals brings in $25,000 a year to help with expenses 

“Nothing could be more ecologically stable than a healthy prat- 
rie, Plumb said as we walked into a waving sea of big bluestem, 
awitcherass, and Indian grass 

Stewardship of the lancs it acquires is an increasing financial 
burden on the Conservancy, and more and more preserves are try 
Ing to pay their own way. In western Montana the operation of a 
dude ranch covers expenses for 18,000-acre Pine Butte Swamp 
Preserve, where the real guests are grizzly bears 

In centuries past grizzlies climbed the eastern front of the Conti- 
nental Divide in fall to winter over in dens dug in the hard-packed 
deep snow. Come spring they wandered down to the plains to feed 
on the carrion of winter's victims, on cow parsnip and angelica 
Unfortunately for the crizzly most flatlands are now crowded with 
towns and ranches whote residents: horbor considerable bias 
against Ovrus arclos formiiniis, Pine Butte Swamp Preserve t a 
bear smorgasbord of grasses, forbs, and berries, and some locals 
have accused TNC of running a bear farm that puts them and ther 
livestock at risk, although no bear attacks have been reported. 

The man who characterized Montana asthe “Big Sky" country 
with his novel of the same name considers grizzlies good neighbors 
‘We never see them,” said 87-vear-old A. B, “Bud” Guthrie, 
whe lives with his wife, Carol, at the ede of the fen, “Anv contact 
ranchers have with them is mostly through their own carelessness 
in disposing of cattle losses or old molasses cattle feed. Grizzliesare 
nart of our heritage, and we should make room for them.” 

Legendary fear of another fanged creature might have raised 
alarm on the East Const. In North Carolina the Conservancy en: 
couraged the donation by Prudential Insurance Company of 
118,000 acres between the Alligator River and inland waters of the 
coast, then passed the etiton tothe U.S. Fish and Wildlife Service, 
Cin spongy wetlands called) pocosin, covered by cypress, sweet and 
black gum, dense brush, and declining Atlantic white cedar, Fish 
and Wildlife is reintrocducing the endangered red wall 

"It's the first attempt at reintroducing a predator that har 
ceased to exist in the wild,” said refuge director John Tavlor, “and 
we re being watched closely by people who would like to do the 
same with the black-footed ferret anc Florida panther,” 

Watching as well are locals whose knowledge of wolves came 
primarily from.“ Little Red Riding Hood." “We had public meet: 
ings before the wolves arrived,” said Taylor, “explaining that 
they'd be lucky if they ever saw one of the shy creotores, There 
were objections at first, but now I think there’s a lot of pride in 
bringing back an animal that once ranged oll over the Southenst.” 
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UNMUIKELY LOCATIONS for wildlife, 
freeway signs are nevertheless 
prowing successful in Idoho’s 
effort to accommodate the Amori- 
can hestrel, once called the-spar- 
reve ‘hawk. Craig Groves, state 
coordinator of the Conservancy's 
Sera Program, ond Bureaw 
of Land Management raptor 
binlogist Karen Steenhof check a 
nesting bax next to interstate §4 
east of Boise. 

Among the few hinds of faloons 
thatwill use a mon-mode hotwuse, 
kestrels hove occupied nearly a 
quarter of the ping ana cedar 
bowes constructed by Boy Scouts, 
Aautuibon Society members, and 
other volunteers. So far 82 bones 
hove pone up, 22 of them along 
I-84, the remainder in the Birds 
of Prey area. and other rune! [eca- 
tons. The kestrels, which feed on 
insects and small rodents, have 
occupied the highwoy houses 
readily, perhaps because of the 
aveilability of perching ploces, 
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NCREASINGLY, making room for endangered species cuts into 
expansive real estate—and calls for éven more complex solu- 
tions, “The days are zone when we can ride in on a white 
horse, buya piece of Land, and beat our breasts about how we 
saved it,” said David Harrisen, chairman of the TNC 

buard. "More and more we have to sitdown with «group of ciffer- 
ent interests and work these things out so everybody wins —devel- 
opers, environmentalists, and government.” | 

A-solution at Puim Springs, California, is held up aos the model 
compromise. Biologist Cameron Barrows took me fora walk on 30- 
foot-hich sand dunes in Coachelia Valley, home of sunbaked luxu- 
ry communities, Suddenly asmall lizard flashed across a dune and 
disuppeared into the sand, “It's probably swimming toward that 
patch of arrowweed," said Barrows. 

sand diving is the nine-inch fringe-toed hizard's cefense against 
predators and the midday heat. [ts neecls are precise —grains line 
enough to dive inte but not se fine a5 to clog its tiny nostrils. The toe 
fringe helps itspeed over the suriace. A spacious windswept aren is 
needed to create such conditions, Whena host of satellite towns be- 
fan expanding beyond Palm Springs into the valley, the lizard was 
threatened with a dive into extinction. 

U.S. Fish and Wildlife attempted to shut down development 
under the Endangered Species Act, a move urged by environmen: 
talists, Sunrise Development Company, with a plan for luxury 
homes, wanted to fight the shutdown in the courts. The county 
government sided with Sunrise, foreseeinga more taxes from rich 
residents than from lizards; The battle lines were drawn. 

“The environmental community felt a compromise was possi- 
ble, but we had no experience in fund-raising or negotiating,” said 
herpeitologist Allan Muth. "So we called in the Nature Conser- 
vaney. They got ws together, presented same options, and in the 
end evervone was happier.” 

The result: 13,000 acres ina preserve that includes more than 
5,000 acres af lizard habitat. Developers and county supervisors 
found the resulting open space made property for housing even 
more desirable and valuable, State and federal governments shed 
unexpense when TNC created a trust to manage the land. Now 
two ndditional reserves have been approved and another 2,300 
ucres set weide Where the lizards can live. 

Local lawver Paul Selzer, central in negotiations, said of the 
Coachella compromise: “It was impressive .. . industry, povern- 
ment, conservationists all coming together and saving let's all paya 
few bucks ane get it done, Personally it was one of the moet rewared- 
ing things [ve ever been jovelved in.” 


HE LONG arm of TNC reaches beyond the contiguous 

United States, beyond national boundaries to the south, 

and westward acrossthe Pacific. Hawai is ashowcase of 

endemic species. “This is the most isolated significant 

landmass on the planet,” state director Alan Holt told 

me at Conservancy offices in Honolulu. “The nearest coast is Cali- 

fornia, 2,500 milés away, 40 anything that migrated here evolved 
with litth outside influence.” 

The differences have already paid dividends, As we walked on 

the tsland of Maui, he pointed toa bush of wild Hawaiian cotton 
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thet bas removed one need for pesticides: “This cotton doesn’t 
exude the nectar that aphids and scale Jove oncommercial cotton,” 
he explained, “Crossing the two eliminates the nectar and there- 
fore the insects,” 

The bank of Hawaiian specialization is being raided by other 
species introduced by man. Ornamental plants are crowding out 
native species. The mongtose was introduced to kill shipborne 
rats, but the mongoose turned to birds. Some 70 species of birds 
have become extinct in Hawaii, and of the 36 remaining, 34 arerare 
and endangered. CM the total 6,000 plant and animal species that 
the Conservancy feels need protection throughout the U.5., a 
thousand face a tragic alohain the Aloha State. To prevent the loss, 
TNC has undertaken a ten-million-dollar “Islands of Life” fund- 
Musing campaien to acquire and protect lund. 

With Alan 1 helicoptered over Maui's leeward side, stripped 
bare by feral goats and pigs. Gullies ribbed the mountamsides, and 
rec soil bled inte the sea. On the windward side the Conservancy 
has acquired a conservation ease- 
ment to hunt the unwanted ani- 
milt ond remove them from 
5,240 acres of native forest and 
écrubland on the Haleokala cat- 
tle ranch: 

“We knew feral animals were 
aifecting the water runoff by de- 
straying vegetation,” said Peter 
Baldwin, the ranch president 
“With the easement, we preserve 
a Watershed mnie the Conservian- 
cy £RINS an ecosystem.” 

In Central Amertea, chain 
Saws are eating away tropical for- 
ests that harbor arich binlogical 
network. “A dollar spent here 
will buy ten times more species 
preservation than a dollar spent 
in the temperate zones,” I was 
told by David Clark, a plant ecol- 
ogist in Costa Rica. “Also, many 
bird species seen in the U.S, winter in the tropics, making it neces- 
sary to save habitat in both places.” 

Recognition of tropical needs resulted in creation of the Nature 
Conservancy International Programin the late 1970s, naw the Lat- 
in American Division. To avoid the appearance of “gringo” in- 
trusion, the new branch became a silent partner with local 
conservation groups, lending financial support and training in the 
methods of TNC negotiation and acquisition. 

Ip Venezuela it inspired formation of a group called] BIOMA (as 
in biomass, or biota) and trained its first executive director, Alde- 
maro Romero, in Washington, D. C., for a year. In Panama lit 
helped formulate ANCOWN (Asociacion Nacional para la Conser- 
vacién che la Naturaleza), and in Costa Rica it helped a fledgling 
National Parks Foundation burgeon into an effective force for spe: 
cies protection 

Inatew short years the program sparked protection of more than 
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JEKYLL-AND-HYDE transformation 
protects the caterpillar of the 
sphins moth fabove), also called 
Che hawk moth. To frighten pred- 
ators, tt inflates tts thorax to 
mimic cance (right); ite begun 
eves even hove spots resembling 
reflected light. Conservancy fund- 
ing lilped aequine a strip of Costa 
Rican forest, stretching from the 
Lewionds to the mounting, Aor 
boring earth's mast diverse arnawy 
of tue, the tropics moy conto 
undiscovered species that, unless 
habitat is saved, could vanish, 
newer feverte beatrt iemower bev mio. 
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three million acres and creation of conservation data centers in sev- 
eral countries. But it also sparked a “palace revolt” in 1987 over 
the amount of autonomy the international program should have 
and its methods of operation. Thirty-four staff members resigned 
to form anew organization. Within a year, bowever, the volleys of 
harsh words had subsided into mutual compliments, even coopera- 
tion between TNC and the new Conservation International, 

The Latin American Division uses creative financing aé a tool. A 
growing national debt had cut into Costa Rica‘s-ability to protect 
land. Swapping debt for nature, the Conservancy has helped swell 
conservation coffers while curbing the outflow of foreign currency 
from Costa Rica, Using Conservancy money, the National Parks 
Foundation bought a portion of the nation's debt from a U, S. 
bank, paving in dollars after the debt was discounted to only 17 
cénts on the dollar. Costa Rica then paid off the Parks Foundation 
with bones in the local currency, colones, with the agreement that 
the money would be used on conservation projects. More bonds 
were issued this year when another American bank donated 
$254,000 of Costa Rican debt to the Conservancy. 

Conservancy money did not buy 1.5 million acres of ines, or sa- 
vanna, in Venezueln, but it plaved a part in its future. A BIOMA 
suguestion of using satellite imagery to survey the area so impressed 
Venexuclan officials that the TNC-backed group was asker to plan 
a huge new park. 

An appeal to practicality yielded results in Panama, which has 
last 60 percent of its forest cover since the turn of the century. Mil- 
lions of gallons of fresh water needed daily to operate the canal 
locksseep toward the waterway from forested uplands, aleo fecund 
with wild species. Denuding those uplands—a growing threat— 
would destroy habttat and eventually silt in the canal, bulwark of 
the Panamanian economy. Working through its local creation, 
ANCON, the Conservancy led the way inagreements and funding 
that protect the watershed 


RACTICALITY is not the only reason for preventing extine 
tions, according to Larry Morse, who manages the Con- 
Servancy s national data center at the Virginia 
headquarters. “You can also argue that we have no right 
to Wipeout species that have existed for millions of years, 
or you could say that with every species lost in the chain of life; we 
humans are that much chaser to extinetion, 

“Practicality just happens to be the argument that most people 
can accept.” 

Perhops the point was best mace by botanist Peter Lesica to a 
rancher m Montana on whose land grew a threatened! prairie car- 
nation, The Conservancy wanted to protect it with os conservation 
casement that would restrict some use of the flower's surroundings 
but allow the rancher a tax deduction. 

“This flower you want to save,” asked the rancher testily, 
good for anything?” 

“We don't know vet. But if you see a bolt on the ground, do vou 
throw itaway?” 

“Course not. [might need it some cay.” 

“We feel the same way,” said the botanist, “about the prairie 
camation.” oO 
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oaxed by its mother, 





anewhorn calf wobbles to its feet in 
Alaska’s Arctic National Wildlife Refuse 
(ANWE), perennial calving grounds for 
the 170,000 cartbou of the Porcupine 
herd. Newby Pry calves are ¢asy prey ror 


wolves, grizzly bears, and other predators, 


which may partly explain why caribou 


Drawn by the slow, migration routes across 
inevitable pull of instinct, rivers and around mountains 
one of the world’s great wild- to calving grounds on the coast- 
life migrations occurs each al plain. There they give birth 

spring inthe farnorth. on the flowering tundra and 
Leaving their winter homes fatten on plants that burst forth 

south of the Brooks Range, in the brief Arctic summer, 
more than 400.000 They face the perils 
caribou in north- of predation and 
ern Alaska and the endure hellish clouds 


Yukon head north of insects—playing 





to the Arctic coast. their part, year after 





First in a trickle, vear, ina wildlife 


prefer to give birth on the coastal plain, 


then in a flood, the pageant rooted to 
Te where hunters can be spotted from a dis- 
herds follow age-old this raw, fragile land. oe , 

: : lance. Within minutes a calf can stand. 





sar oe a After a week it Keeps up with tts mother, 


and at three weeks if can outruna grizzly. 








Headed for rendezvous with cows and calves, bull caribou 


follow the Kongakut River down from the hugh country 


foward ANWR's coastal plain. Bands of the reuntted herd 





Ge 


offen return to these foothills of the Brooks Range to rebuild 


them strength after calving, then head north again as the 


niirieni-rich tundra ripens and mosquitoes begin to haten. 











§ the precious 
days of OOUTTTLCR 2G shorter 
and cooler, caribou of the Denali 
herd, south of the Brooks Range, 
graze the tundra with a new 
urgency, bulidine the body fat 
they will need to survive the dark, 
hitter months of winter. By 


September males have begun to 











wnsheathe their newly grown, 


velvet-covered antlers—all- 
important weapons in the autumn 


rutting Seasen., 


Stampeded by bloodthirsty insects, a band of the Porcupine 


herd in ANWR flees the Oillions of mosquitoes and biting 


flies that feast on the animals each summer. The caribou's 
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defense is to congregate and keep moving, burning precious 


energy, or ta hug the coast, where ocean winds sometimes 


ground the weak-jlying mosquitoes. hi 





OIL IN THE WILDERNESS 





By DOLIGLAS B. LEE 
Photographs by JAMES P. BLAIR 


moO KATA AL CAP SAF 


SOMEWHERE north of Dawson and 
Fairbanks, eastof Prudhov Bav and 
west of the Mackenzie River, vou 
will fine neither an Aluska nora Yu- 
kon Térntory, no Canada or United 
States, Insteacl you enter-a land. o1 
mountains and broad, lake-filled plains, 
where caribou have worn trails in rock and 
geese have traced paths in the sky over millen 

nia of rhythmic wandering: where ice holdsthe 
sea and frost the land until a brief, glorious 
burst af flowering summer; and where men 
have hunted creatures hoofed and fintried and 
feathered for longer than science can tell, [tise 
roadless land, apart of the North little touched 
by the 20th century, or the 19th, or the first 

Butitiza place where, assure as daybreak, the 
South i about tO arrive. 





For beneath its tunctra and a thousand feet 
of permafrost lie strata that mav hold enough 
oil to transform vast tracts of wilderness and 
thé adjoining sea into one of the largest enerey- 
producing complexes in North Americn. 

During- five months of Arctic travels in Can- 
ada and Alaska I explored this region, camp- 
ing, boating, and flying with native people, 
ectentists, oilmen, and defenders of wilder- 
ness. The palette of opinion is vivid and multi- 
hucd, and cecwions on preservation an | 
development will permanentiy imprint. this 
coust of lwo countnes. 

“As far as | con tell,” savs Tim Mahoney of 
the Sierra Club, “we're standing in the 
world's greatest Arctic ecosystem. We say, if 
they can drill here, where can’t they drill?” 

“Here” ts 200 miles north of the Arctic 


Ata point of no return, Congress rust decide whether to unlock Alaska's 

Arctic National Wildlife Refuge to off companies working Just offshore— 

or preserve it intact for all to use, inchuding the Gwichin Incions (above), 
whe hove lived on the refuge 's migrating carthou for.generations. 
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“We clearly have an obligation to safeguard 
the biosphere. It is our home, which we 
share with all other known life, each gr halo 
dependent upon the others. [t supplies 
our sustenance and stores the legacies of 
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evolution and human works. [It provides Lae Guifat x 
eo4 + . Alana hertepeao 
opportunities for yuture renerdnons .. . ae Ge miata \ 
pp : jor fi f a "Caribou ranges 
fo enjoy the wonder, beauty, and — (___] Central Anche herd 
ot os ; aioe km (ES Westem Arctic hord Bic 
variety of nature." er re ‘a ,. aa 
- ur Ea Porcupire hart | 
—RuUsseL. W. PEreeson, = vie GY Bivenose herd q . 
President Emeritus, National Aucubon Society HY [cna herd 
) | Scale vanes in 
PORCUPINE CARIBOU HEAD va tes Popes 


Eech yor the 170,000-hond herd treka sore 350 Metctry 
miles from iis winter range straddling the Porcupine 
River to calying grounds.on the cosstal plain, The most 


manjapoigtt Lament ones de tte ang 
Ee cae feed on tundra vegetation 





yayNV? 


Saivis aaiinn 


BEAUFORT 





Two countries-one ecosystem 


Often compardd to the Serengeti because of its 
vast concentrations of wildlife, the region tra 
versed by the Porcupine caribou herd ranks as 
one of the most significant unspoiled Arctic 
ecosystems in the world, [t's also the most 
promising oll prospect in North America, say 
thase who have dnlled offshore and at nearby 
Prudhoe Bay. 

Declaring the area a national treasure, the 
U.S. Congress expanded the Arctic National 

















‘Canbou spring 
migration route 


calle Eccoprab PLORATION he 
ing thot the geology unceriying ANWA's | 
coastal plain may be as rewarding a5 other areas of the Ne. 
North Slope, the Interior Department pute the odds 
for finding commercinily significant reserves ailant Aut 
iat 1S percont, with a 1-20 chance of finding another 
“supergiont (he size of Prudhoe Bay. 
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Concentrated Ol ard gas 
tilts calving area [Ss } 
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Wildlife Refuge (ANWR) to 19 million acres 

in 1980, Setting aside 1.5 million acres of 
ANWR 's coastal plain (designated the "1002 
lands”), it directed the Department of the Inte- 
riot to weigh that area's oi) potential against its 
Value as wilderness and wildlife habitat. [na 


controversial report, Interior recently recom- 


mended leasing the entire “Wen-+aetato” for ex- 
Moration, Canada declored much of its side of 
the coastal plain off-limits to drilling in 1984. 
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PRUDHOE'S CAmBOU 
Unilke the PGroupl I Arctic 


re Pad The oantra 
heliell= mall (18,000) p08) ana nonmigrttery, with room 
to roam aver the hundred—mlie-welebe ccna at 
wouth of Prodhoe Bay. Daspite oe era 


Fipled uring ie 





. oo the Aretic National Wildlife Refuge is established and shall be managed ... to conserve fish and 
witdite Herd. Ala hubitats in their natural diversity including, but not limited to, the Porcupine 
” Alaska 


Canbou Herd 










i mrt tl sre mle The doc- 


ign OF 
Gr iéiitine cael eon f See which oftlannt 
sly she 20 violated one or more 


Contaminant Poss ap Ea ‘issue that deserves 


c Fish and Wildlife Service drat re 











Circle, onthe Alaska: constal plain inthe Arctic 
National Wildlife Kefuge (or ANWR, pro- 
nounced AN-wahr), Before u=is the blue Reau- 
fort Sea, studded with ice m late Aust 
Around us lies a vast arc of reddening tundra, 
willed on the south by the white Brooks 
Range. Only here and along Canada’s border- 
ing coast do mountains come so clase to this 
octan, telescoping marine, coastal, and alpine 
ecosystems into a profile of the Arctic 

“If we're going to develop this,” Tim de- 
clares, “we might as well go ahead and dam 
the Grand Canyon. You ‘can make the same 
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oh Poresitial tna ot effects on wildlife from prea- 
Caribou 


fide Sait seek nably be exp ected: The 


Jussi tinhshealsnst nahin 1980 
— ‘the Ine rior Donald P Hodel in 1987 recommended open 
of Ghanhikee aia . Festngreie o 
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Te age a 
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concerns of the ein (8) anid it subse- 








1: Imy predicted | for exploration 
net rier er ininar ar negligi- 
cx! ‘the 100? area, 






duction are lim sari oreupin 





potential for hres ipa “lation dectinie 
... eannot be predicted nor the size of a decline 
estimated. povertheles there isa risk that o 


decline ¢ . However, no apprecabte : 


tala tion decline iw expected asa resull of oil 


development. 


Current EPA and Aluska proce: 
ton are ofa quai to ensure to significant of 






vind regula 
fit 


ieee of saci 

Reinjc dritting muds and other fluids, 
ag ete const nackicn will help. reduce toxic 
Spills. 


The modification of approximately 12,650 acres 
(0.8 percent of the LOE are would be a minor 
effect on area vegetation and wetlands. 


This Nation has proven that it néed not choose 


boi eadh- an ier Naidu ee environment on the one 


iba set eae spans the 
aan resources re ui 
energy the other. feted or goth and 


areuments for nationalenergy needs. So why 
don't we? Because the nation has decided it's 
in its own best interests to preserve the Grand 
Canvon and find ourenergy elsewhere.” 

Is this refuge our Grand Canyon of the Arc- 
tic? And will development on its coastal plain 
alter itas surely asa dum floods a vallev? That 
an issue which Congress must judge 

Contaming more than a fifth of the federal 
refuge system's total acreage, AN WE ts often 
called North America’s Serengeti for its size, 
nristine condition, and large, migratory Por- 
cupine caribou herd. Set aside in 1960 as the 
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nine-million-acre Arctic National Wildlife 
Range, the refuge was given its present name 
and expanded to 19 million acres by Congress 
in 1986. Nearly half of it was granted wilder- 
ness status, which precludes mineral explora- 
tion and development, 





NLY IN ANWR is Alaska’s Arctic coast- 
1 fine currently off-limits to ofl leas- 
ing—105 miles out of 1,200. But 
| much of ANWR"'s protected coast 
hes within what has come to be called the 
“1002 lands" —ten-o-two—for the pertinent 
section of the 1980 federal legislation address- 
ing one and a half million acres of coastal plain 
and foothills. This coastal zone is the biologi- 
cal wellspring of an enormous ecosystem, 
shared with Canada, of which the refuge ts 
only a part. Knitted by wildlife populations 
and native cultures, the region is above all 
made one by the 96,000)-square-mile range of 
the Porcupine caribou here, which gathers on 
the coastal plain for two critical summer 
months of calving and feedine. 

In 1980 Congress left the future of the 1002 
ands undecided, directing the Department of 
the Interior to evaluate their energy potential 
and the environmental impacts of oi] develop- 
ment. In spring of 1987 a controversial report 
prepared by the department recommended 
immediate leasing of the 1002 area. 

As chairman of the Alaska Coalition, Tim 
spearheads efforts to have the 1002 area de- 
clared wilderness. Atour camp on the plain, in 
a prime target area for exploration, we walked 
outiwoby two, oralone, tofeel the space of the 
tundra, measured by mountains at its nape 
and the sea at its feet. Low, voluptuous ocean 
clouds flew over the plain, trailing shadow andl 
sunlight ike rippling waves. Gossamer fields 
of cotton grass filled the air with downy seeds 
A hunting trio of jaegzers plunged in the wine, 
while a rough-legged hawk circled, uttering a 
thin, keening wail 

“You feel like you're walking on the curva- 
ture of the earth,” observed Senator Wyche 
Fowler, Democrat from Georgia, camping 
with us on his summer vacation. “And if-yvou 
kept walking, vou d come to the edge.” 

Toan exploration geologist, it's anedge of a 
different kind: the chance of a lifetime to 
search for “elephants ’—oil fields with more 
than-a hundred million barrels of prociucible 
reserves—in perhaps the last major hunting 
ground on North America § maimilancd. 


On tt ie Wilderness: An Arctic Dilemma 


Footprints of the oil seekers will show in 
fragile tundra long after the wells run 
dry. To minimize damage, North Slope 
companies drill exploratory wells only 
in winter and confine production wells 
(top) to gravel pads, with wells drilled 
out at wide omegies., 





A “mystery well” on notive-owned Lond 
within ANWR wes drilled by Chevron 
and British Petroleum during 1985 and 
1986 with strict environmental guide- 
lines, Even so, traces remained more 
than a yeur after reseeding began (bot- 
fom). Biot did they find oil? “The best 
kept secret since the A-bomb,” save an 
industry magarine, 


ek 


he! 


HE DARE STAIN is actually oil,” said 
Roger Severson of Chevron, chipping 
sandstone with his field harmmmer. A 
wind blew from the days of woolly 
mammoths; Reger and 1 hunched in our par- 
kas and swiped at our moses, The lanky, 
thoughtful Californian handed me a piece of 
ancient riverbed redolent af crude oil; primor- 
dial and modern, the bittersweet smell of the 
20th century on the Arctic breeze. Such signs 
first drew attention to Arctic oil. 

A company helicopter had brought us to the 
1002 area from Prudhoe Bay, North Ameri- 
ca's largest oil field. Beginning 40 miles west 
of the refuge, the industry's 20-year-old Arctic 
beachhead ancd four younger fields stretch for 
60 miles along the coast. Connected by the 
Trans-Alaska Pipeline System (TAPS) to the 
port of Valdez on the Gulf of Alwska, they 
pump 2.2 million barrels a day—a fourth of 
the nation’s domestically produced crude, 
one-eighth of daily consumption. 

But more than half Prudhoe’: 11 billion re- 
coverable barrels are already pont 

“Ai the year 2000,” Roger said, “with our 
known technology and producible reserves, 
the pipeline will be only 25 percent full. Soon 
the country will import more ofl than it pro- 
duces. That's why we need new reserves.” 

That is why, despite a worldwide sag in.oil 
prices, exploration activity bustles over newly 
leased tracts.of continental shelf in the Beau- 
fort Sea. That is also why the industry has 
mounted its most intense lobbying effort of the 
decade, to open the 1002 lands. 

Opponents like Tim Mahoney question the 
relative value of the estimated 3.5 to 9 billion 
barrels that ANWE might produce—half a 
vear’s national consumption at the low end. 

“Some anmuc that conservation would 
make up that amount of energy,” says Roger, 
“but conservation snot going to make new re- 
serves. ANWR’: not the only answer, But it's 
asitnificant part of the answer." 

[tis indeed only one piece in an energy mosa- 
ic emerging around the Beaufort Sea. A major 
find in the Canadian Beaufort promises future 
development there. On land in Alaska the 
Prudhoe-based complex continues to expand 
westward, while to its east, man-made islands 
tap new fields close to shore (facing pare). 

“There's a money bomb set to go off here,” 
gaid a helicopter mechanic in ANWE. To the 
west of the refuge in the Prudhoe Bay field lies 
Deadhorse, where one exploded 20 years ago. 


Bhi 


Gateway to the off fields and transport hub of 
Arctic Alaska, it can be a jarring sizht after 
covering mile: of wilderness measured in 
hours of fiving—like waking up on the wrong 
side of town 

Heacling west from the jetport, vou leave 
the dumps and loading arcas behind. Occa- 
sional clusters of orange, box-like wellhead 
housings signal that we are in the Kuparuk 
field, 30 miles from Prudhoe. With 1.9 billion 
recoverable barrels, it is second on the conti- 
nent only to Prudhoe itself, 

“You don't see any oil, hear any ail, don’t 
see anything move. Just boxes,” «miles Tony 
Kinderknecht of Standard Alaska, 

Kuiparuk’s wells, ten toa $5-acre pad, slant 
out by directional drilling to siphon as much as 
four square miles of oil field. At the newer 
Endicott field, 70 wellheacds set only ten feet 
apart on two artificial islands totaling 45 acres 
drain the continent's ninth largest reservoir, 
with 300 to 250 million recoverable barrels. 

“This ts development that's evolved into 
something very. compact,” Roger Severson 
told me. “Tt avery significant to look at tn light 
of possible development in ANWR.” 


EIA VU HAUNTED ME beside the 
‘silent, gleaming pipelines. Itcalled up 
ithe marshes of east Texas, not far 

from the Spindletop field where the 
modern industry was bor. | hunted for many 
winters with my father and brother in those 
wetlands thatseemed to grow oil wells and ca- 
nals as natural features. Some of the ducks ] 
bageed may have hatched here, on the North 
siope's oddly familiar summer bogs. 

The oil boom. battered the Texas coast’s 
wetlands with all the restraint of a gold rush. 
On the tundra the wildcatters’ corporate de- 
scendants have moved more cautiously, and 
their performance wins high marks. 

But the horizon is never free. It was trotu- 
bling to imagine thousands of workers, and all 
the apparatus they control, transported to the 
untrammeled line of tundra on the 10902 lands. 
However fastichous its housekeeping, the oil 
complex is simply too large to avoid all impact. 

A UTS. Fish and Wildlife Service drait re- 
port documented significantly greater impacts 
from the Prudhoe fields and the pipeline than 
were predicted in a 1973 environmental im- 
pact statement. New discoveries have since 
spread development over S00square miles, an 
arca half again as-large-as that anticipated. 
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State of the art in offshore drilling, the Endicott field (top) is a mon-made tsland 
the Beaufort Sea extracting 100,000 barrels a day. As at Prudhoe Bay (above 

left), an Endicott off worker (right) divides his time between ao space-age indoor 

environment and some of the hershest working conditions on earth. 
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birds from around the 
world flow onto ANWR's 
coustal plain each stimmer. 
Visitors inelude tinidra 


swons, 0 apecies of shore- 
birds, and as many as 
425,000 lesser snow geese 
(left) that migrate to the 
1002 areo to fatten on fen- 
dra veretation. While stig- 
ing for their long journey 
south, the geese are so skit- 
tish that a disturbance two 
miles oway will fash ther, 
Airplanes routinely travel- 
ing to and from oil outposts 
could reduce the flock’s 
feeding time, weight gain, 
and migration survival 
rates. Similar fears are 
voiced about the polar 
beers, musk-cocen, and 
other manus that in- 
habit the L002 during vital 
stuges in their life cveles, 





Facilities cover 22,000 acres, while secondary 
effects such a5 release of contwminants reach a 
much wider area, Dumping of sewage and 
spills of oll and other toxic materials have been 
more frequent than precicted. And studies 
have indicated that organic pollutants affect 
the food chain in ponds hundreds of feet from 
ltiking “reserve pits.” 

Air-quility standards are met, but critics 
question whether levels set in the jower 48 are 
low enough to protect the fragile Arctic. At 
Prudhoe the world's largest assem blaze of gas- 
fred turbines pumps nearly as much acidify- 
ing nitrogen oxide into the atmosphere a5 the 
state of Delaware. lf questions about existing 
development are unanswered, Ue implica- 
tian of further incustriaiization in the 1oo2 
lanes remain largely unaddressed, 

“The 1002 report was basically biological, 
shed Larty Dietrick, North Slope manager and 
now director of Alaska's Diwision of Environ- 
mental Quality. “What they didn't do wa 
look at air, water, and wate disposal at Pruc- 
hoe. They want me to write stipulations for 
ANWR, but the groundwork isnt complete: 
VA 
before Congress makes its decision,” 

“We're only 20 years into 4 50-year experi 
ment in Arctic development,” state biologist 
Ken Whitten points out 





at we need 152.1002 report for air and water 


ONG-TERM EFFECTS of 1002 development 
on Wildlife isanother source of unease, 
Sheives of reports have discussed the 
example of Prudhoe Bay, where cart- 

bow of the central Arctic herd feed beside 

rouucls, and the herd, which ves in the vicinity 

Vear-round., has incrensed from 5,000 to 

18,000 heacl in the past 15 vears,. But conclu- 

sions cannot be quickly drawn 

Within a mile of roads or faciitres in Pruc- 
hoe Bay, calving by the central Arctic herd has 
been cutin half. Inthe 1002, exploration i tar- 
reted in several hundred thousand acres of 
prime calving and feeding grounds for the 
170,000-head Porcupine herd. Long-term ef- 
fects on productivity cannol be predicted for 








the migratory Porcupine animais, larger m 
numbers than the central Arctic herd and ce- 





pendent on a seement of coastal plain much 
narrower than Prudhac's 

Curwmusly, caribou herds worldwide have 
grown in the past decade. Cyclic increase ancl 
reduction seems to be natural, But no one can 
fully explain wh 
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“We don’t want to be subjected to life tn 
d lonely Arctic ghetto,” saves Olver 
Leavitt (top), vice president of the 
notive-owned Arctic Slope Regional 


Cormporution. Created by native land- 
claime legislation in 1971, ASRC par- 
lowed Lond ond minerel rights inte 
“dramatic inprovements in the ives of 
its shareholders, largely through lucra- 
tive deals with Prudhoe Bay otl riants. 
ASRC also holds mineral rights to 

2 (0) acres in the 1002, 

“We are subsistence hunters,” saves 
Notan Solomon (bottom), a whaling 
captain in Kaktovik, an Eskimo coastal 
village necr ANWE potentially affected 
by offshere drilling and seismic blasts. 
“The whales hove very good hearing,” 
Nolan explains, displaying the ear bone 
of a bowhead whale, 
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At the height of summer.a spectacle occurs 
ona scale pot seen inthe lower 4$ since the buf- 
falotruly mamed. Soon after the calving, bulls 
join mothers, vearlings, and young, and the 
whole free-ranging herd is strewn across the 
green coastal plain, perpetually on the move. 

It is a crucial time of building fat. But these 
are the misery months of mosquitoes and flics. 
On the worst, windless days stupendous ag- 
gregations of caribou school like fish, as many 
as 80,000, and often move en masse to beaches 
in search of breeze and relief. Large groups in 
existing oll fields are often reluctant to cross 
busy roads next to pipelines. If large-scale 
1002 development interferes with normal 
movement, loss of feeding prounds and relief 
from mosquitoes could cause a decline in nutri- 
tion and overall health. 

“An oil field is complex,” cautions Dr. 
Dave Klein of the University of Alaska at Fair- 
banks, “but we can understand it well enough 


to take it work. In the case of ecological rela-. 


tionships, the complexity is far greater,” 


O ONE CARRIES a deeper knowledge 
of these complexities than the Fski- 
mos of this coast. They also know the 

§ difficulties of their own transition 
from an ancestral to a modern world. Where 
once they depended on seal and caribou, life 
today is fueled by oil. 

A billion dollars reaped in taxes on oil devel- 
opment in the past decarle have transformed 
daily life for the 4,80) residents of Alaska's 
North Shope Borough, scattered across the 
Arctic in some of earth's loneliest communi- 
ties. They financed new oil-heated houses, 
gravel roads, electricity, and services such as 
“honey bucket" sewage pickup, new schools, 
modern clinics, and satellite TV. They also 
paid for new jobs and construction-work 
wages that average $276 an hour, 

“We've become Americans,” satcd Oliver 
Leavitt, an Eskimo a long way from his log- 
cabin beginnings, in a glass office building in 
his hometown of Barrow, population 2,850, 
As vice president of the Arctic Slope Regional 
Corporation (ASRC), Oliver helps steer the 
ninth largest corporation in Alaska—and 
among the most profitable of 13 native-owned 
regional corporations, thanks to oil. 

Asshareholders, North Stope Eskimos have 
a stake in its fortunes; which Oliver believes 
depend on 1002 development. Both borough 
and corporation have felt the pinch from 
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slumping oil prices, with borough revenues 
down 20 million dollars.im 1987. A boom in 
ANWR means new blood, ancl most Eskimo 
leaders are vigorously in its favor. 

But the choice is not a simple one Wewerd 
from Kaktovik, an Inupiat Eskimo village of 
200 in the heart of the 1007 area's coast. Sleet 
squalls cross the gray-green lagoon, draping 
the village in gauze. It seems herded onto its 
knoll, feet drawn up from the sea—prefab 
houses, packing-crate acd-ons, Quonset huts, 
amodern school, and thescoop towers of radar 
like strange cathedral spires, These are the 
steel sentinels of the Distant Early Warning 
(DEW) System. The military presence first ap- 
peared in the 1940s, eventually forcing the vil- 
lage to move three times, like a harbinger of 
changes to come. 

“You're seeing o mandated change in life- 
style, produced by money,” said Kaktovik's 
Mayor Loren Ablers, a California farm bov 
who came to work at the DEW line in 1967, 
married, and stayed, “These people have 
grown to a modern world since I've been here. 
They have electric bills and house payments. 
It's acash economy. You can't go backward.” 

The village is on Barter sland, between the 
plain and the Beaufort Sea, a tracling cross- 
roars far back into prehistory. To the Eskimos 
the plain is a birthright, a source of food, and 
now maybe adoorto prosperity: They stand at 
ground zero of the coming boom. But the pros 
pect brings anxiety, uncertainty, 

“All the permanent jobs are filled,” said 
Susie Akootchook, village-council secretary, 
whose two teenagers would soon finish high 
echool. “Development would bring jobs: But 
I'm afraid it will hurt the land.” 

At Kaktovik's clinic ] met a young woman 
who held a firmer view. “T wish they'd just 
étay the hell out of here. There'd be drugs ane 
alcohol coming in like crazy; scare all the ani- 
mals away, and stuff like that. But we know 
it's going to come whether we want itor not” 

The local government, reckoning this new 
force as irresistible as the DEW line, reversed 
initial opposition and endorsed 1002 develop- 
ment if the surviving Eskimo “subsistence” 
life is protected when roads come, Many vil- 
lagers still rely on traditional food: Dried cari- 
bou hangs in modern kitchens, and fish fill 
electric freezers. Halfor more of most families’ 
meat, fish, and fow! sill comes from the land, 
says biologist Sverre Pedersen. 

And from the sea, at the hands of leaders like 


my 


Nolan Solomon. A taut, quiet man, Nolanis 2 
Kaktovik whaling captain and serves on the 
Alaska Eskimo Whaling Commission. He 
holds out a strange rounded bone like waxed 
ivory, twice as large as his fist. 

“This 6 & whale’s ear. They can hear a 
thousand miles. They hear you as soon-as: you 
go out on the ocean.” 

The ear bone i from a bowhead he har- 
pooned from his open motorboat 20 miles aff- 
chore. Although the species is endangered, the 
village is allowed three strikes a year under a 
native hunting quota, But a whale struck and 
lost is. one gone without. 

Nolan was assembling explosive harpoon 
heads on his living room floor, Radio tran- 
sponders track the harpooned animals, From 
his boat he can speak to Prudhoe Bay by ship- 
to-shore radio for weather and traffic updates, 
(Oil companies sponsor the system to minimize 
conflict between native whaling and explora- 
tion activity.) Like so many pursuits on the 
northern frontier, whale hunting applies the 
new technology to a life rooted in the Ice Age. 

The whaling season lasts from September 
into October‘as the bowheads migrate past. A 
successful captain receives the honor of cis- 
tributing the meat and muktuk, whale skin 
and blubber, in an established order that 
includes the whole village. “That's the cap- 
tain's pride, to feed all the people,” said Nolan 
Solomon. “When we get a whale, all of a sud- 
den there'll be 200 people on the beach.” 

But “the ocean i5 real sensitive," as Nolan 
told me, and so is the luck of a whaler. The sea- 
aon drew on, and polar bears came ashore to 
roam the airstrip. By late September my last 
sight of Kaktovik was a mother and two cubs 
prowling a sandbar near the hangars. Soon 
after I left, autumn did ton; ice covered the 
ocean and the lagoon, and Kaktovik went into 
winter without a whale. 


TN BARROW I asked Oltver Leavitt about 
the future of his people on that distant 
day when the last well is dry. He an- 
swerel with one word: “Coal.” Thick 

seams, comparable in magnitude to those of 

theentire lower 48 states, underlie much of the 

North Slope. Along with huge deposits of nat- 

ural gas, they represent energy hot yet badly 

enough needed to pay its own way to the ray- 
enous South. But its day will come, and pres- 
ent decisions will be planks of future policy. 

Not all the region's natives expect to dine at 
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oil's table. In the south of the Brooks Range, 
nestled in a crook of the refuge's border, lies 
Arctic Village, reachable only by air or taiga 
trail—arguably the most isolated Incian vil- 
lage in the nation. Much of the dietis meat, and 
three-quarters of it comes from the Porcupine 
caribou herd, If numbers decline or migration 
routes change due to. 1002 development, life 
will change for Arctic Village's Gwichin Atha- 
paskan Indians and their close Canadian kin 
over the border in Old Crow, whose existence 
revoives around hunting and meat. 

“People are making decisions in Washing- 
ton, D. C., that.are gonna affect our land. The 
caribou, that's what we eat, it's like our 
body," said 33-year-old hunter Kenneth 
Frank. Caroline, his wife, is an aide at the vil- 
lage school where she hopes someday to teach. 

“Nobody around here has a hangover," 
saicl Kias Peter, a hunter who was my host for 
four days. Alcohol has never been tolerated 
since Arctic’s founders, strong hunters and 
Anglican believers who migrated from moun- 
tains to valleys, began settling here ata sum 
mer fishing hole early in this century. 

“Whenever you get meat from the land, it 
costs a lot of work,” said Kias, carving steaks 
from a furred haunch. “Sometimes 
don’t come around. That’: when we have to 
buy meat from store: Meat with stamp on it.” 

Every ounce of food not taken from the land 
arrives by plane. Without plentiful caribou, 
the cost of eating would likely make life in the 
Village untenable. The perceived] common 
threat to their herd united Gwichin across the 
border in June of this year for the first cross- 
barder tribal gathering since free passage and 
barter of food ended with security restrictions 
during World War I. In a formal statement 
they declared that “the very future af our 
people is endangered by proposed of] and gas 
exploration and development in the calving 
and post-calving grounds in the Arctic Nation- 
al Wildlife Refuge.” 

In Alaska the Gwichin stand virtually alone 
in opposing development. In Canada, on the 
other hand, native communities have received 
full support from the federal and territorial 
governments in their objections. Oil explora- 
ton has revealed a billion-barrel prospect in 
the Canadian Béaufort that may someday pay 
for a pipeline to the South, but no commercial 
reserves have been found on Canada's North 
Slope. A 1984 feceral lands-claim settlement 
with the Inuvialuit —the Inuit, or Eskimos, of 
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An Era of Discovery 


No longer must we Kill whales to study them 
That 1s the most important thing we have 
realized about whales in the past two 
decades, an cra that has vastly increased 


our Knowledge of the living whale 


That the whale is a mammal 1s not new, 
But new and exciting insights into 

hehavior and genetics reenphasize 

the strong parallel with land animals. 

lo know whales as individuals once seemed 
impossible. Now we have cataloged 
thousands by their markings, and even 
named them. We marvel at whale courtship 
and mating strateries, map the ocean 
lreeways they travel, and try to parse 


their acoustic messares. 


And we know that sometimes they simply 
play, like this VOuUnNE upside down humpback 


reaching for the sun in Hawaiian waters. 


By JAMES D. DARLING 


Photographs by FLIP NICKLIN 
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Eve contact with a Precocious southern right whale off Arge ntina 
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led to a spine-tingling experience for photographer Nicklin 


After he patted the young whale, it began repeatedly rubbing 
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the length of rts body against him “like a house cat —no, like 


a 30-ton cat the size of a house.” Hunted nearly to extinction, 


this species 1s recovering very slowly. 
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in close contact mstead. [hese toothed whales belong 


to pods that have remaimed permanent for 20 vears, 


Pac OO W ith its own dialect of calls 








Speed, power, and grace surface m the Gulf of California as a 


fin whale comes up for air. One of the swiftest of the great 





whales. able to exceed 20) knots. fins left whalers m their wakes 


wa 





until] steam-powered catcher boats caught up with them in the 


late 1800s, slashing an original world population of more 


than half a million to about 120.000 today, 








rusked torpedoes, male narwhals crowd a 


narrow lead in Lancaster Sound as summet a. 
ice breaks ipin the Canadian Arctic. 


ANY SCIENTISTS HAVE LONG FELT along lagoons and estunries, they evolved 
that whales, mammals gone to sea and toward the aquatic existence inherited by their 
uniquely adapted to that foreignenvi- successors, From one of these intermediate 

ronment, resemble no living land matmmals ancestor families, today's toothed and baleen 


and therefore should not behave like them, whales began to diverge some 25 to 20 million 

That attitude is shifting. years ago, branching into nearly $0 species 
The ancestors of modern cetaceans: were now recognized. 

probably large land creatures called mesony- Whales’ closest living relatives belong 


chids, below ut left, that lived inthe Paleocene to another group of mammals that stayed 
epoch, about 60 million years ago. Dwelling | ashore —the artiodactyls, or even-toed. 
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FELLER WHALE 


BOWUTO. BOTTLENOSE DOLPHIN: BAIRD S BEAKED WHALE 


dngulates such as deer, sheep, bisen, pigs. 
camels, and cattle, Recent research in molecu- 
lor bialory by Vincent Sarich and Jeroled 
Lowenstein found that one of the artiodarctyls 
—the hippopotamus —is probably the land 
mammal most akin to whabes 

Biologists are seeing new connections 
between whales and their counterparts an 
land. Peter Thomas and Sara Taber describe 
behavior between deht whale mothers and 








_ NARWHAL 


calves as comparable Lo moose, musk-ox, 
and caribou. Dinterpret mating activity in 
humphacks as similar to that in Rocky 
Mountain bighorn sheep. Rundall Wells 

see® parallels between bottlenose dolphin ane 
fion societies, and Hal Whitehead suggests 
that sperm whales’ mating system ismuch 
like that of African elephants, Whales, we 
are realizing, aré mammals first, ocean 
dwellers second. 


Fit WRALE 






SPERM WHALE 


S50 









OT ALWAYS SHY, 
whales havea. wat 
Of Fetling our atten- 
Lion, (OFF Argenti- 
nas Peninsula 
Valdes, a southern right whal 
raises its flukes as if tn creeting 
to Roger Pavne, right, Arecen- 
tine stucent Ljustayvo A I ATe? 
Colombo, center, and me, Al 
left. Reger believes that such. be- 
havior Cin jenn in whale's 
mailing by catching the wind 
With its taal, Ome of the clear al 
modem whale research, he has 
observed the right whale popu 
Lion OFT Une penirisula since 
L970, Here adults return from 
the open ses each winter to 
colve and mate, Roger was 
hmong the firet to demonstrate 
the feastiniity of nonlethal re- 





search by building-« file on these 
Hic Witliia) Whales, ientilyving 
them by patterns of growths 
called callesities. He and bis for- 
mer wife, Katy, then brought 
Wonder to the world with their 
deecription.of the songs of the 
humpback whale 

Lhave Known Roger since 1975 
when he served as an achviser for 
my master s thesis on the gray 
whales off Vancouver Island 
Where | now live. With Roger, I 
then took part inf cooperative 
study of North Pacific humpbacks 
JAMES DD. DARLING 's humpback 
tudy helped hin earn a doctorate 
fram the University of California at 
Sarita Cruz He ik now executive di 
rector of Weel Coast Whale Research 
Foumiaton: Che outstanding pic 
ture? for this article weld to FLAG 
SICKLIN'S reputation as one of the 


world’s leading whale photographers 
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“If focean} noise is really increasing because there is more shipping, it 
may have ad negative effect on maintaining the population of the whales 
that depend on the long-distance propagation of low-frequency sound." 
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Nations killing whales uncer hl 
alinwwinme for acianbilic research 
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MAIN AREAS OF WHALE RESEARCH 
ON LIVE ANIMALS 

@ Over 10 years 

@ 510 ysare 
















































Can whales recover? 


aul QDAY THEY MAY BE HEADING toward the same fate that 
[ves the once-vast berds of American buffalo. Three- 
quarters of a million whales have been killed since 1900," 
Remington Kellogg, an eminent biologist, sounded that warning 
in 1940 in the first oompréehensive article on whales in the Geo- 
GRAPHIC, Sinoe then, another balf million carcasses have been 
winched aboard factory ships, although the era of commercial 
Whiting may at last have enced. Fifteen years ago 45,673 whales 
were killed; by 1985 the number had plummeted to 6,673 annual- 
ao ly. The following year the International Whaling Commission 

) (WO) declared afive-year moratorium on commercial whaling. 
: | Some species, particularly humpback, bowheadl, sche and 

Fight whales (table, below), had been hit harder than others, 
and some seem to be recovering slowly, such as right — 

whales It was encouraging when Scott Kraus of the New 

‘England Aquarium discovered a new calving ground for 
that species in 1985 off Georgia and Florida. Several 

‘" whale sanctuaries have been established —in lagoons of 
%) Mexico's Baja California, Golfo San José in Argentina, 
4). the Dominican Republic's Silver Bank, Robson Bight 

©), off Vancouver Island, and most of the Indian Ocean— 

>) and others have been proposed. 

Subsistence hunting is still done by Alaska natives, 
who kill about 30 bowhrads a year, and by aborigines 
of Canada, Greenland, and Siberia. Some nations 
have taken advantage of a loophole in IWC regula- 
tions to continue whaling uncer the guise of scientific 

3) | research, perpetuating the myth that only dead whales 
of can teach us how they live. Japan targeted 300 minke 
tie whales last year, Iceland 80 fin whales and 20 sei whales, 

) In retaliation the United States has barred Japan 

fy, from catching fish in U.S, waters. Norway last year 
Ph? madé¢ about $00 commercial kills of minkes. Meanwhile, 

| fesearch at Cambridge University suggests that social 

)) structure, paternity, and breeding information for whale 

) populations may be obtained by molecular analysis of small 

skin samples, a technique that, if proven, could put the 
scientific whalers out of business for good. 
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Researchers Dave opened an 


tall. triangular dorsal fin, 


extraordinary window into the 
hives of these Canacian whale 
composed of both resident and 
transient communities (acing 
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Cows mature sexually at 
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Whales: An Erna of Discovery 


preter fiah 


WO LIFE-STYLES distin- 

guish British Columbia's 

killer whales, One resi- 
dent group, the northern com- 
munity of 175 whales, ranges 
from mid-Vancouver Island to 
the Alaska Panhandle, Also resi- 
dents, the southern community 
of 80 whales extends to the 
Washington coast, A third 
group called transients, 75 
whales, roame a long ctretch of 
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coast including the territeries.of 
the resident groups, Transients 
travel in small pods of six 
whiles or fewer and bunt lorke 
prey such as seals (above) —as 
wett-suited ‘surfers can attest af- 
ter having been closely inapect- 
ed by transients Larger pods of 
residents fish for salmon (cet: 
ter), Transients’ dorsal fins are 


more pointed thin those of nesi- 


dents (top), 
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rirnttes, and wilde 
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beests so the sen fms its Ove 
ecological niches fillecd by 
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whales. Haleen whales are it® 
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preat grazers, secking kill and 


other tiny Drey With datferent 


feeding strategies in different 
ocean strata. With a cavernous 
maw, a skim-feecing right 
whale vacuums the surface fot 


- a i 
epodsi{top left), Bowheacls 


Lal 


uso browse this way, and Cali 
fornia researcher Bernd Wiirsig 
hat een them feeding im the 
Arctic in V-shaped echelons of 
many as 14 whales, “like a 
flight of geese.” 

A humpback luncmes forward 
to trap small fish or krill in 
Alaska waters (lett) 


Hurmobacks. as well as blue, 
fin, and minke whales are 


sOutneaSt 


known os gulpers, filtering grea! 
Sea swatches a mouthiul at 
time. Humpbacks also perform 


_ 


the wondertul snecialized tech- 
nique called bubble netting, first 
jescribed bis AISSKA Presearche! 
Charles [urasz. [recently saw a 
pair of Alaska humpbacks spin- 
ning the ir net’ Oo blaw ing a 
circular column of bubbles ty 
surround and concentrate o 
patch of krill, folloyood by an 
explosion of open-mouthed 
Vile surfacing mic the net. 
ray whales make their living 
mostly on the bottom, Vacuum 
ine SeCIMeNtsS to tage in mouth 
ule of tive ane invertebrates 
then expel pees ot salt, like thr 
gray off Vem ver [sinned left 
Lnke the baleen families 
many toothed whales such a 
this milot whale —scarred per- 
predators (right) have ecnolo 
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lot Whales have been stranded 
Shore én masse than any other 


species, a Phenomenon for 
which we have many ideas but 
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THALE tormentors 
titke life miteroble 
for these seemingly 
im perturbabbe giants 
“Sea fowls are pecking at the 
arma) crabs, shell-fish, and other 
wa Candies And mMacceroni, 
which the Right Whale some- 
times carries on his pestilent 
hack.” Herman Melville's ob 
wirvation is bare out by 
Peter Thomas, who stuciedd the 
apeécies off Peninsula Valdés and 
saw the damage mfliched by an 
apparently innocuous kelp gull 
“The gulls land on the backs 
of whales, wsually mothers with 
calves in shallow water,” Peter 
reported. “Ther backs are sun- 
burned anid beginning to peel 
The birds lift up sheets of peel- 
Ing Skin oF gouge into deeper 
lavers underneath. This drives 
the whales crazy, The mothers 
finch, their heacls and tails 
tome up, and they breathe ex- 
olosively (below).” Reminiscent 
of oxpeckers, Africar: bires that 
pick parasites from large mam- 
mils’ hides, the gulls sometmues 
methodically harass half a dozen 
reehne-mothers:and calves thas 
suddenly make the water boil 


Less painfal but more bur- 
tlensome are the barnaches anid 
‘ther hitchhikers that can fes- 
toon a whale like a moving is 
land. In the Gulf of California, 
peeudea-stalked barnacls cling 
to a blue whale's dorsal fin (he- 
low), while remoras ride below 
as commensal fecciers thal share 
table scraps. Same bamacles 
reach their peak density in cold 


water pnd tend to drop off in 





the tropics. At the ene of a 
summer in polar latitudes a 
humpback may have accunmu- 
lated as much ae half aw ton of 
hard-shell barnadcles 

A more serious threat may be 
posed by the myriad species of 


internal parasites that afflict ba- 
len andl toothed whales, They 
can live almast anywhere, in- 
cluding the stomach, mtestines, 
kicineys, liver, lungs, and brain 
Tape worms can reach $0 feet, 
and one sperm whales stomach 
contamed 110 pounds of nema- 
todes. Such organisms may In- 
crease mortality rates, especially 
of smaller species, 

While sharks may prey on 
dolphins and their small. rela 
tives, the only animal besides 
man of which healthy large 
Whalee must alwoys be wary & 
the killer whale — indeed they 
were once called “whale kill- 
ers.” Their attacks have becn 
documented on eray, hump- 
back, blue, right, Hryde's, 
minke, sperm whales, and nar- 
whals, as wells dolphins. All 
these epecies have anti-oredator 
strategies against killer whales 
CH Peninsula Vales right 
whales rush inte shallow water 
nearshore when attacked, to 
protect thetr undersides 

Two of these whales (right), a 
calf and mother, background, 
Sena to threat approaching 
diver Michael Bennett, 
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APPLED by Arctic sun, 
) inquisitive belugas 
lollin Lancaster 
, Sound. Each summer 
these white whales swim 
through open leads (below) inte 
traditional bays and inlets. 
Studying the effects of shipping 
noise on belugas and other Arc 
tic whales, Larry Dueck of Can- 
ada’s Department of Fisheries 
and Oceans tape-récords his ob- 
servations; he heeps-a shotgun 
handy against polor bears: 

More than 10,000 belugas in- 
habit the Lancaster Sound re- 
gion, althourh many more range 
above and below the Arctic Cir- 
cle. Belugas’ diet jsa5 varied as 
their habitats and includes arctic 
cod, marine worms, bivalves, 
wWhelks, crustaceans, flatfich, 
salmon, cher, ancl sxyicl. 

For their incredible voices, 
sailors Called them “Sen canar- 
ies.” Their repertoire includes 
chirps, croaks, burps; grunts, 
squeaks, Moos, Mews, Screams, 
and vans, and his been likened 
toa horse's whinny, a baby's 
cry, a misty hinge, a bell, and o 
lecher's whistle. 
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Belugas mate in spring, ancl 
alter a gestation af alout 14 
months, most calves are born in 
summer. The warmer water 
may make life easier for the 
brownish gray newborns, 
which are wrapped in only 
about an inch of fat in contrast 
to aedolts’ avernoe of six to 
eight inches, more than a third 
of their weight, 

A separate population of 
about 450 belugas in the St. 
Lawrence estunmry is in trouble, 





" 


be 


ne 
= a 


= = 
= co =. 


with whales dying of cancer and 
other diseases that may be 
cniieed by pollution. Canactian 
researcher Pierre Bélanel ond 
vetcrmary pathologist Daniel 
Martineau examined stranded 
belugas anc found horrible ar- 
ray of bladder cancer, ulcers, te- 
mors, and high levels of toxic 
chemicals suchas PCBs and 
DUT. Regional industrial ane 
agricultural practices are 4us- 
pected, but the situation re- 
mains unresolved 
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ETHAL AS A HARPOON, ao 
hue fishne! off Ha- 
Will entraps & sperm 

whale, ifs fate un 
known. The whale’s echoloca 

tian system apparenthy wees 
unable te cetect the fine mesh. 

Nets hang like invisible fences mn 
the ocean, perhaps 25 milesata 

stretch, a grave threat to marine 
minimal 

Burbara Britten of the Ameri- 
can Ceticean Society sivs that 
in the North Pacific alone 

20,000) miles of drift nets are sel 
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The following GeGGRAPHIC articles 
offer further information on whale 
foyess “Cray Whales of San Lena- 
oo, June 1987; “Narwhal: Lini- 
oor of the Arctic Scas,” March 
(eo; “Ruire Look at Sperm jind 
Blue Whales, the Unknown 
Giants,” December 1984: “The 
Whales Called “Killer.” ” Aupust 
[Seas New Cagnt on the Singing 
Whales,” April 1982; “The Trou- 
ble With Dolphins,” April 979; 


“Humpbacks: The Genth Whales” 


and “Their Mysterious Songs,” 
Janwary 19795 “The Tmperiled 
Conta” and “Exploring the Lives 
of Whales,” December 1976; and 
“ALHome With Right Whales,” 
March 1) 976 


Cee 


each night and fatally enstare 
bout 10,000 Dali"s penalise, 
50,000 fur seals, and at least 
250,000 seabirds each year. In 
another af many conflicts be- 
tween fishermen and whales, 
killer whale< in Alaska have 
learned to pick off blackcod 
from longline hooks Some fish- 
ermen retaliate with gunshots 
and powerful explosives 

Sperm whales oiny empliy a 
specinl tactic when they hunt, a 
possibility that huis bone in 
trigued Kenneth Norris of the 
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University of (alifornia at San 
Li Crug, here lecturing before a 
projected photograph of a sperm 
whale. Someof today’s nearly 
TO teothed whale species show 
an evolutionary trend toward 
fewer teeth. [tis unlikely, for in 
stance. that narwhal teeth func- 
lion in feeding. To be sure, the 
sperm whale has teeth, bul bow 
much dees it use them? Scqute 
found.in ¢perm whales’ 4tem- 
chs rarely bear tecth marks. 
“Tt sa great mystery,” sis 
Ren, and it has led him and 
Bertel Mahl to propease their 
“big bang” theory. All toothed 
whales may have ¢ophisticated 
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sound-producing capabilities, 
including echolocating, or so- 
wr, clicks to find anc analyze 
food. The sperm whales mis- 
sive forehead, where those 
Scunics are produced, is laced 
With » mare of channels filled 
With spermaceti ofl Ken thinks 
Lhose internal structures mignt 
enable the whale to focus a paw 
erful sound beam and actually 
stun its prey, His theory 14 not 
easy to test in the field, “and we 
haven t preven it,” he empha- 
sizes, Wut-adedls, “we have ao 
many sugrestive observations 
that we wonder if where there 
is smoke, there is fire.” 

sperm whale acoustics have 
attracted many researchers, 
including Bill Watkins ane Bill 
Schevill, who detected cistine- 
hive patterns of clicks called 
codes, which seem to be unique 
to individual whales. Hal 
Whitehead and Lindy Weilgart, 
who believe the toclas may con- 
tain social information shared 
within a group, aléo witnessed 
how sperm whales deal with 
predators When killer whates at: 
tacked near the Galdipages Is- 
lands. The sperms formed a 
tight cluster with a calfin the 
midcdie, and the acdult< tried to 
Beep their heads and jaws farine 
their attacners, successfully re- 
pellhing them— behavior remark- 
ably cimilar to one of the 
whale's even-toed ungulate rela- 
tives, the musk-on: 

Today we have.come to de- 
muincl) more knowledge than the 
chilling infonmation offered by 
sperm whales caught mn elritt 
nets or by pollulion-poseaned 
beluas. “What now has to be 
sold in the mst elegant fashion 
ie that the future of whales and 
Of life on Garth depend on our 
etowardship of them ecosystem, — 
eay's biologist (Charles 
“Stormy” Adayo, “Now the 
critical bottle begins, the hattle 
to protect the ocean itself.” [] 
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By JOHN B. GARVER, JR. 


CHIEF CARTROBATHER 






ITH THE MAP SUPPLEMENT in this issue, the 
Society passes another important milestone in 
its mapmaking history, For the first time since 
1943 we are offering members a different and 
more realistic view of the world, 

Globes, though often impractical and some- 
times expensive, provide the only accurate portrayal of the 
world. However, we-cannot see the whole earth at one time-on 
globes, nor can we measure distances easily, Maps on flat paper 
provide a convenient solution, but all—including our old standby 
first published in 1922 on the Van der Grinten projection — 
distort the round earth in some way. 

Our most recent search for a better way to “project” the glabe 
onto a flat sheet began shortly after | arrived at the Society in 
1982. Many new map projections have come along simce 1922. 
The Society's 100th birthday pave the incentive to search for a 
new projection for our 1988 political map of the world. 

In December 1987 a panel of cartographers was appointed to 
evaluate world map projections, Alter reviewing more than 20 
projections, it was unanimously agreed that the one devised in 
1963 by the eminent cartographer Arthur H. Robinson of the 
University of Wisconsin at Madison would serve us—and you— 
best. The staff and the Board of Trustees concurred, 

Aside from the many merits of Robinson's projection, | was 
pleasec! with the decision for a personal reason. When I was a 
graduate student in the 1960s, Arthur Robinson had opened my 
eves tothe importance of map projections, Robinson conveyed 
an irrepressible enthusiasm for maps, and he still does. As he 
told me recently, “I've always studied map projections for seri- 
ous reasons, and sometimes just for fun." 

Recognized as the dean of American university cartographers, 
Robinson began his influential career during Worid War II, 
when he directed the Map Division in the Office of Strategic Ser- 
vices (OSS). His idea of a new projection for a world map sprang 
directly from work on a geography textbook in the late 1950s, 
but be says the seeds were sowed during the war. More often 


NO-FLAT MAP con render the round surface of the earth without 
distortion. Aut the Robinson projection (far left) conves relatively 
close; if wos selected for the Society's new politica! map of the world. 


SALUTING THE ACHIEVEMENT of fiz former 
teccher, Chief Cortogerapher John Garver 
gives a Ncthhord! Geographic canternnial 
button to Arthur Rebinson, wito created 
his orofection of the werd in Ped. On 
behalf of the Society, Garver offered 
Robinsen the title of “Honorary Chief,” 
recopnizing his lifelong dedication te 
cortogropiry 
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than not in those days, world maps were 
drawn on the Mercator projection, which 
Robinson admits having been “awfully 
sick of.” 

Years earlier, at the end of World War [, 
Editor Gilbert H, Grosvenor had also been 
irked by the Mercator. He called it “atro 
cious” for a world reference map. On 
November 14, 1918, only three days after 
the armistice with Germany was signed, he 
asked Chief Cartographer Albert H. Bium- 
stead to prociuce a less distorted world map 
to show new boundaries anc the new coun- 
tries that would be born after the war, The 
result four years later was based on a projec- 
tion patented in 1904 by Alphons van cer 
Grinten of Chicago. Since then ten of the 
society's 13 world political maps have used 
the Van der Grinten projection 


"OW TO STRETCH the round earth 
onto flat paper has challenged 
mapmakers for centurnes. More 

| than a hundred world map projec- 
tions have been invented for drawing a 
spherical network of coordmatics and points 
on a piece of flat paper (a selection of 18 are 
shown on the previous pages), Map projec- 
tions. come in almost every imaginable 





share, including a rectangle, citcle, ellipses, 


912 


are, fe he 


star, heart—even the formof a butterfly. 
Each projection has distinct characteristics, 
and many provide different, sometimes 
bizarre, views of the world. 

All provections cause distortion, because 
the skin of a round ball simply will not lie 
flat. All) deform the shapes of continents; 
some projections enlarge or shrink them 
Some interrupt the oceans, slicing them into 
unrecognizable patterns in an effort to map 
the lanclmasses better, All skew distances or 
directions between places. [nh choosing a 
world map projection there is no single solu- 
Lion; i is simply a matter of finding one that 
best suits the purpose of the map 

Such an approach led the Flemish geogra- 
pher Gerardus Mercator in 1569 to introduce 
a projection geared to navigation on the high 
seas during the great period of world explo- 
ration. Any straight line on Mercator’ s map 
of the world is a line of constant true bear- 
ing, enabling mariners to plot a straight-line 
course between any two points, A boon to 
navigators, the Mercator is unacceptable for 
i world reference map, a8 Editor Grosvenor 
made plain years ago. The projection cis- 
torts large shapes mod greatly #xageerates the 
sive of landmasses in the high latitudes. 
Greenland, for example, appears much larg 
er than South America, although in fact it 15 
only about an eighth the size —roughiy as 
large as Mexico, Alaska and Brazil look 
equal, but in reality Brazil nearly ix times 
the size of Alaska 

At the other extreme are oqualaresa map 
orajections, such as the one produced by the 
German mathematician Karl B. Mollweide 
in 1805. These projections depict all regions 
of the earth in correct relative size. They are 
wseful in displaying and comparing certain 
kines of informution, such as the distribution 
of populations or religions, especially im the 
temperate and equatorial latitudes. Hut most 
uninterrupted equal-area. maps Compress, 
elongate, or warp lands im the higher lati- 
tudes and cause shearing and stretching 
alone the outer meridians. For this teason an 
rqual-area projection such as the elliptical 
Molbweide isnot the best for a reference map 
of the entire world. 

For its world maps the Society has always 
preferred an uninterruptec projection that 
displays features on the earth and their 
relationships to one another as accurately 
and with as little clistartion as possible 
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a map of the entire world. Karl B. Moll- 
walle’? £606 eqnial-ared:- projection also 


sented relative sizes. Alphtiens win der 
Grinten's 1904 map, lite Robinsen’s, t 
a compromise approach te minimize 
distortion of both size and shape. 





The trusty Van der Grinten projection w 
chosen as a good compromise. In the high 
Latitudes it avoids the extreme exaggera 10) 
of area of the M me 
pressing and sheartarer the Mollweide, 

Arthur Robinson's projection is better 
still In the combination of shape and area it 
matches reality more closely than its venera- 
ble predecessor, Whereas the Van der Grin- 
ten shows the Soviet Union and Canada at 
more than twice their relative size, the Rob- 
inson dadunee thal dieses pants te oneanda 
half times. And although Greenland appears — 
somewhat compressed on the Robinson, the 
muiggeration is considerably less. The pro- 
jection docs not espouse any special point of 
view, and we believe that its compromises 
are the most reasonable for a general refer- 
ence map of the world, 






-APPING THE CONTINENTS, Coun- 
tries, oceans, and rivers presents 
| a.continuing challenge. Just as 

¥ .A important is knowing where 
places are in the world and understanding 
their relationship to one another. As the 
National Geographic Society celebrates its 
centennial and prepares to move into the 
2st century, President Gilbert M. Grosve- 
nor is committing substantial resources to 
help restore geography education to United 
States classrooms. Mapes and globes are cru- 
cial to this effort. 

The new world map, used in conjunction 
with the Society’s education programs, will, 
we believe, serve as a Valuable resource 
for members, teachers, and students alike. 
Arthur Robinson's projection strongly sug- 
gests the roundness of the earth. We hope 
that its main legacy will be a generation of 
map readers more critical of flat maps—all 
of which play tricks with the round shape of | 
the world we inhabit. a 





New Perspective on the World 





Population, Plenty, 
and Poverty 


By PAUL R. EHRLICH and ANNE H. EHRLICH 
GEPARTSEENT CF RIOLOGICAL SCIENCES. STANFOSD UNIVERSI 
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agai int years. A rampant species, Homo sapiens may be nearing full 


occupancy of earth's arable lands. Too many people alone with CS FC 
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“While ore pen in 





them ewe epatricken: 
overpopulation in rich na- 
tions tends to undermine 
the life-support capacity 
of the entire planet,” 


—Paut RK. Exauice, 
Bing Professor of Population 
Studies, Stanford University 


From the time of Christit-touk 
some 1,700 years for earth's popu- 
lation to double, experts believe. 
Since then, human numbers have 
doubled three times (shading), in 
successively shorter spans, Projec- 
tions now tidicate the population 
will reach ten billion by 2070, 
doubling in fust £2 years, 
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HEN the National Geographic Society was found- 
ed in 1888, a billion and a half people inhabited 
f the earth. Now the population exceeds five billion 
and is growing fast—byv some 90 million in 1988, 
In essence the world must accommodate a new pop- 
ulation roughly equivalent to that of the United States and Can- 
ada every three years. Even though the rate of growth has begun 
to decline, most demographers believe population size will still 
pass eight billion during the next 50 years. 

In a sense today’s five billion people represent a triumph of our 
species. By all measures we have become the dominant animal on 
the planet. Through a-series of technological innovations that tn- 
clude farming, sanitation, and the control of many epidemic dis- 
eases, we have found ways to reduce the rate at which we die, 
creating a population explosion. Biologically thisis the very defini- 
tion of success. 

But there is a dark side to our triumph. We live on a finite 
planet, and yet we act as if its resources were infinite. Because of 
overpopulation and overconsumption, humanity is incapable of 
supporting itself on its “income,” the energy arriving continu- 
ously from the sun, Instead Homo sapiens is consuming its “cap- 
ital," a onetime bonanza of nonrenewable fossil fuels and other 
mineral resources that formed over eons and are now being de- 
stroyed and dispersed in decades. We are doing the same with 
vital resources not usually thought of as being nonrenewable: 
deep, fertile agricultural soils, groundwater, and biodiversity— 
the untold millions of other species that share earth with us: 

The mechanisms that supply us with income are ecosystems— 
plants, animals, and microorganisms interacting with each other 
and ther physical environments. The energy that fows through 
these ecosystems and the oxygen, nitrogen, carbon, and other 
materials they recycle are the essence of the life-support system 
within which five billion people are inextricably embedeled. 

Ecosystems supply civilization with public services both free 
and irreplaceable. They include regulation of climate and the 
makeup of the atmosphere, generation and maintenance of soils, 
control of potential crop pests and carriers of human diseases, 
pollination of many crops, and provision of food from the sea. 
Ecosystems supply the nutrients without which we could not 
survive, and in the process they dispose of our wastes. 

The vast array of organisms that ecosystems support can be 
thought of as a giant genetic library. Humanity has already 
withdrawn from that library the very basis of its civilization 
in the form of crops, domestic animals, industrial materials, 
and medicines. And its potential hus barely been scratched, 

Understanding ecosystems and how civilization is living on 
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capital provides the appropriate context for analyzing the popu- = 
lation problem. It immediately exposes the myth that the impact - 
of the population explosion stems primarily from poor people in | : 
poor countries whe do not know enough to limit their reprocuc- 
tion. Numbers per ée are not the measure of overpopulation; in- 
stead it is the tmpact of people on ecosystems and nonrenewable 
resources, While developing countri¢s severely tax their environ- 
ments, clearly the populations of rich countries leave a vastly 
disproportionate mark on the planet. 

The birth of a baby in the United States imposes more than a 
hundred times the stress on the world’s resources and environ- 
ment asa birth in, say, Bangladesh. Rabies from Bangladesh do 
not grow up to own automobiles and air conditioners or to eat 
grain-fed beef. Their life-style do not require huge quantities of 
minerals and energy, nor do their activities seriously undermine 
the life-support capability of the entire planet. 

For example, tropical forests are known to be the major reser- 
voirs of biodiversity of species that can supply humanity with 
many direct benefits and are working parts of ecosystems, The 
clearing of tropical forests is usually an attempt (often unsuccess- 
ful) to provide farms for rapidly growing populations of poor 
people. But it also results from the affluence of people in rich 
countries, Central American forests are destroyed in part for 
pastureland to make pet food and convenience food in the Unit- 
ed States slightly cheaper; in Papua New Guinea forests are de- 
strayed to supply cardboard packaging for Japanese electronic 
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products. Thus a rich person thousands of miles away may cause 4 
more tropical forest destruction than a poor person living within 
the forest itself. | 


The connection of population growth in wealthy nations to 
global environmental problems can most readily be seen in the 
rise in atmospheric levels of the guses carbon dioxide and meth- 
ane. These “greenhouse” gases trap heat near earth's surface 
and thus alter the climate, Major sources of increased CO), are 
the burning of fossil fuels—ctearly related to affluence —and the 
destruction of forests: Major sources of methane include nut only 
intensive wetland cultivation of rice but also large populations of 
cattle, whose digestive tracts cive off methane at both ends, 

In short, while rapid population growth in poor countries im- 
pees the eecape from poverty and often leads to local environmen- 
tal deterioration, overpopulation and resource consumption in 
rich nations threatens earth's capacity to sustain us all. 

The following pages illustrate the life-stvles of 
families in six nations, rich and poor, and 
how they impact the global 
environment: sa & 
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Population Ex 


Photographs by ROBERT CAPUTO 
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ENYVA'S GROWTH RATE hovers around 4 percent a year, Doubling time of 
highest in the world: its population will dowble in population in years 
about 17 vears to 46 million. Though predominantly at current rates: 

agrarian, Kenya has not been blessed with much rich - 

ee ss aaa AN Saati pica a hae il KENYA 17 

arable land. [t.also has suffered from the recurrent droughts that m 4 
1: SPs ; cel Ax i 

have afflicted all of Africa along the southern edge of the Sahara . sad ae 
since the late 1960s, Food production has fallen far behind popu- * ipa * 
(CHINA 49 


lahion growth, and economic growth has lagged —problems re- 
ected in the constrained lives of Njoroge and Susan Munoru 
and ther children 

Kenya's rapid population growth has transiated into intense 
pressure on the nation’s limited 
farmland, Often a husband 
fines that the family farm can- 
not support a large and growing 
family, and he may migrate Lo 
Nairobi or the nearest town in 
search of work, leaving his wift 
to run the farm anc raise the 
children, Women have very low 
satus and littl or no education 
In most African nations, yet 


L.S.A; TUM} 
HUNGARY never 


they have the primary responsi- 
bility for food production and 
child rearing. 

By trachtion:a farmer's land 
is divided among his-sons when 
he ches. Since subclivision can 
only proceed so far before farm- 
ing becomes uneconomical, 
many young men seck land or a 





living elsewhere —often by poaching or encroaching on national In the word's fastest growing 
parks. Thus Kenya finds that the efforts of its impoverished country, Nporoge anil Susan 
people to stay alive threaten its main source of foreign exchange:  ‘“lunoru raise four children on 
tourism centered on game parks. Without the foreign exchange a pittance of land: one of scx 


adjoining half-acre strips (right) 
Passed on to vjoroge ond hls 
five brothers at the death of 
their fother. Uniike Aim brothers, 
whore plots often lr follow, 


from Lowrism, it is difficult to imagine how Kenya can survive 
the many decades it will take to bring its population growth 
under control ancl strengthen its agricultural sector—a serious 
problem that the Kenya government is acutely aware of 

Because of its unique parks, Kenya is one of the few places lef 





Nrorage actively tends to fils 


where people today can see what it must have been like for our lond, growing coffee trees for 
[ce Age ancestors to live in a world populated by huge herds of cosh to educate his children 


larce mammals. As such it should be a concern of all nations that 
Kenyans be fh an economic position to preserve that bit of the 
heritage of Home sapiens 











Photojournalist RopeatT CaruToO writes and photographs frequently for 
NATIONAL GEOGRAPHIC. He lives in Washington, D. C 
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Back from the Brin 


Photographs by PATRICK ZAACHMANN  sacwus 





HINA'S population, the largest in the world at 1.1 billion, Average annual growth 
represents some 2] percent of the total human species, rate of gross domestic 
Until a decade or so ago it also was among the faster product 1980-86: 
™ growing populations. But thanks to « remarkably vi Cima 10.5% 
orous and eftective national family-planning program, coupler Say 4 (yer. 


with equally effective health and educational programs, China’s 
population growth rate has been cut in half even as mortality 
rates scape to fall 


KENYA 4 oe 
LSA: Pp be 





By 1970 China's leaders realized that rapid population growth BRAZI 2.1% 
was hindering economic development. A rough estimate of the HUNGARY LO 
country's natural resource base inclicated that the maximum ra oe, 
desirable population in the long term was about 700 million. —_ ae | | 

As the population neared a billion in 1979, the government ee: - 


launched its famous “one-child family” program, offering 
incentives to couples (already encouraged to have a maximum of 
two children) to pledge themselves to only one, The goal was not 
only to end growth but also to reduce the population to an opti- 
mal level—the first nation to attempt this 

The program, thouch successful by world standards, has 
encountered opposition. Che tracitional preference for sons has 
lecl to extra births.and a resurgence of female infanticide. There 





is concern that a generation composed largely of single children 
VA cule he faced! A ith supporting ill mitch larger rerneration ca 
elderly parent. Anda new policy allowing families to earn pri- 
vate income, while spectacularly successtul in increasing food 
production, unexpectedly created an incentive to have more chil- 
dren to help-earn the income. The result has been a recent surge 
in the birthrate and new efforts to Impose accept +h restraints. 
China s high per capita energy use partly reflects a wide 
spread tise of coal at the household level (in addition to locally 
cul fuelwood a5 in most poor countries) and ineHicient combus- 
tion, This has shown up in severe air pollution and acidic rain- 





falls. If energy use in China, with its large reserves of coal, ever 
reaches a level comparable to that in developed nations, the 
Limospineric consequences would be catastrophic, Une of our 
MSE Serious cliiemmas to lind ways lor poor counties bo 
develop without making the earth uninhabitable 

(hing has emerged asa leader in a grand pao riment in the 
Manager ation and natural resources, Dn Agee crowd- 
ed, resource- devia arf +and: the future of more than a fifth of the 
world's popu ation ikea on decisions being made to diy. 























Paris native PATRICK Z WCHMANS 's ” hot ogre aphe have been w widely pub 
ished in Europe and the U.S. In 1987 be won France's Medicis Price 
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The Kuos 


LIVINGIN A TOWN FUL of ret 
nves, Koping Kuo and his wife 


rh = 7 1 
Loo Ping, often fired the court 
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In with Roping and his parents, 
Doi Hong and Ah Ma 

were married. On four hectares 
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HUNGARY 


A Static Society 


i by STEVE McCURRY sacuum 








Photorrap 


Projected annual growth IRTHRATES have been low for many decactes in this Fast- 
rate of labor force 


1985-20000: 


ern huropenn, Communist naton. Today the average 


= 


Hiungarin family—the Budais are typical— has fewer 


nan two chi 











Huncary 0.3! cren, and the population has stopped grow 
Br hs ee ene 


tLSA. A) R0% Ing and beeun a very slow decline, The government is activels 


trying (With little success) to encourage its people to have 
more children 


The atthinment of zero, and even negative, DOPULtION frowth 
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KENTA et he 


lIntion of Europe, east and west, t< just shy of half a billion, and 
the annual rate of growth averaged over the region is only 0,3 
percent. Among the nations, besides Hungary, thet have 
shopped growing are both (rermanys, Austria, Denmark, and 
italy, white the United Kingdom, Sweden, Norway, Belongm 
and Bulparna are very clos 

Unfortunately many political leaders are unaware of the 
advantages of nongrowth and are actively trying to reverse il 
The disadvantages are easily perceived: an increased burden of 
elderly people to support, an aging work force, and slower eco 
nomic growth: The advantages, thouch less obvious, are com 
pelling: a stable work force, a smaller burden of children.to 
SIO DOr and educate (i OT pen SAA the larger traction of elder 
ly), lower crime rates, less pressure on resources, less pollution 


and other environmental deterioration 
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Hungary has shored in the economic stagnation seen through 
out the Communist bloc in recent years, despite its role tn thi 
remon a3 a proneer in allowing some entreprencurial activity 
its per capita energy uses about 40 percent that of the United 
States, and its income less than an eighth. (This figure may he 
somewhat misleading because prices and wages in Communist 
nations are clesely controlled by the state 

The stagnation stems partly from the fact that Hungarv is 
among the world's least efficient nations in energy we; tts 
policies actually encourage Industry to waste energy. Like many 
other Eastern-bloc nations, including the Soviet Union, Huns 
ry also has weak pollution-control policies, AS & result it salfers 
severe Water pollution and acid rain; a disproportionate amount 
ol the energy used contributes to environmental deterioration 


rather than to the well-being of the people 


NATIONAL GEOGRAPHIC contract photographer STEVE McCurey, 1984 


Mapguzine Photographer of the Year, makes his home in New York City 
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Life on the Edge 
Photographs by RAGHU RAI snow 


NATION OF CONTRASTS, India contains both a developed Infant mortality 
industrial structure and an impoverished majority living per thousand 





traditional lives, seemingly untouched by the 20th cen- _ live births: 

. tury, Its population is the world’s second largest (after teeth 104 
China's) anc still increasing by 2 percent a year, despite an ee "76 
active family-planning program since the 1950s, saan i 

India refers to itself as the world's largest democracy, and toa Matai i 


large degree that is true. This, plus the nation's cultural diversi- 
ty and remnant caste system, may explain why family planning ie 
has been tess successful than in China, where the centralized U.S.A. 10 
government has more power to enforce its policies. India's 

efforts also have been hampered 
by such factors as high rates of 
illiteracy and infant mortality, 
low status of women, conflict 
between castes and religious 
groups, inconsistent govern 
ment policy, poor internal com- 
munications, and, of course, 
poverty. 

Inclia’s performance in feedd- 
ing its $00 million people has 
been considerably better. In the 
late 1960s, when monsoon fail- 
ures were wreaking havoc with 
food production, India became 
4 pioneer in the green revolu- 
tion through the introduction of 
high-vield wheat supported by 
CXLCHSIVE ITigalion ind & grow- 
ing fertilizer industry. The na- 


HUNGARY LY 





tion became a green revolution showcase self-sufficient in food Remote from 20th-century life, 

in most years, largely because of successful increases in the Ranchod Patel and his family live 

Wheat harvest, in one of Indin’s more than half 
Vield increases in corn and nce, however, were much more miffion. minal villages. Between 


monsoons they hel their wate 

from. odfietont well across thy 

parched hills of Gujarat state 
Choosing persiasion over coer- 


modest, and crops such as lentils and other legumes (important 
in & society with vegetarian habits or people too poor to buy ani- 
mal protein) were neglected as wheat acreage expanded. People 


4 - =i rh = nis hy i rs. rT) : 5 3 "hes rie 7 j 7 ; 
In some regions flourished, others were perhaps worse off, cian, the Ini sereeminnent string: 


Potential additional increases from green revolution technol- gies mightily to curb a relentless 
ogies are limited, and India’s population has grown by several population growth. Ever so, 
hundred million since they were introduced. Monsoon failuresin Indic ia growing by 16 million 
the 1980s have once again brought food shortages. ‘Today India peopleo year ond wall reach one 
has no margin of safety in the struggle to feed a population billion by the year 2000. 


steadily climbing toward a billion. 


RAGHT RAL was born in the Punjab in 1942, His photegrinhs are peru- 
larly published in major magazines and newspapers around the world 
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The Patels 


LIFE-OIVING RALNS OFrived on 


achedule in fume, bringing joy ond 


relief! to Ronchod Patel (right), 
Who surveys fis -cornfields—/four 
acres of his own, and four leased 
in the fertile fille of western 
frndic. Tn recent wears the mor 
mints, key to existence for 70 
percent of India's aablags have 
been disappointing. When they 
are food, Ronched earns abou 
$700 a year, roughly the amount 
he spent on his oldest daughter's 
morriage. Never having lost a 
te id ar procticed birth contrat, 
Ranchoed and his wife, Fund! 
have gic children, five still at 
home. Common to rural India, 
only tie sons, 20m Singh and 


Romish, can read ond write, 
fhdusth the poungest daughtar, 
Rvita (top center), hopes to 
break that tradition, Recently 
marrig d, AGM Sineh wees con 
demas, which fhe gets from a clinte 
With Ais sie greta, four oxen, 
two cows, one buffalo, and elec- 
tricity in his home, Ranchod ts 
considered a wealthy man by vil- 
lage storidaris, 0 position af 
formed by the murals in his home 


(top right), potted by itinerant 


crtiats. Nonetheiess, life i hoard 


for the Patels. During dry months, 
when fodder is scorce, (hey must 
rip ther few trees of branches 
(above) fo feed ther annals. Te 
Ieee incarne bee ween Mth 
vests, the sons ond one daughter 
travel §5 miles to the cry of 
Boreda to work ag laborers 
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BRAZIL 


Flight to the Cities 


Photographs by MARY ELLEN MARK 





Increase in 
urban population 
L9S0- 1988: 


RAZIL i8 often referred to asa middle-income country, 
With fin Average per capite income far below that of the 
nich countries of Murope and North America but well 





Brarn 34671 above the poorest levels exemplified by India and Kenya 
LluNGARY  27¢~49c% | Brazil isan outstanding example of a two-tiered society, one 

z 7 1 =Fs We i ; . | a " - = Sa ro 7 a 7h 
KENYA 6o% 100% Lr tuts hi “i ealth is concentrated in the hands of a relatively small 
ls 4 fl te ar fraction of the population and in which the majority are poor, as 

a Pi ia ee er Pay ‘ . : ’ a : : 

C ete represented here by the Dos Santos family. The nation also is 
HINA j—2 190 tt ; ie ae on) 
17% 25% economically divided between the largely impoverished tropical 
T. | if 4 i One = ‘f 


north and the temperate south, with its concentration of industry 
and wealth. Attracted by the prospect of jobs, migrants have 
flooded from. the north and northeast into Riv de Janeiro and Sao 
Paulo and built shantytowns next to apartment towers and afflu- 
ent suburbs—desperate poverty existing side by side with great 
wealth 

Overpopulation has contributed to economic inequity in 
Brazil hy swelling the ranks of both unemployed and underem 
nloyed. Deforestation and desertification in the extremely poo 
northeast have helped drive environmental refugees not only to 
southern CILIES but also tn development projects it the A a ae a 
hatin. Conversion of small farme in the south to industrialized 
agriculture for export crops has also clisplaced thousands of 
people from the lancd., In the Amazon region, the condition af 
the refugees is equally desperate (see article beginning on page 
Ti of this issue). 

The potential for gaming a long-term sustainable return from 
the wealth of the Amazon is being mortgaged by the Brazilian 
policy of using the region as. a safety valve for its exploding 
population, which 1s increasing by around 2 percent a vyear. With 
well over a third of its present population of 145 million people 
under the age of 15 and due toenter the labor force during the 
next 15 years, the nation laces even more fearsome employment 
problems 

In addition to population growth, Brazil facesa host of ot 





ier 
problems: a social system that perpetuates economic inequity, 
racism as pervasive as that in the United Sintes, ingramed sex- 
im, and inept government coupled with extensive corruplion 
fon which Brazil has no monopoly) 

On the plus side, however, Brazilians are a vigorous and 
forward-looking people, possessed of a vast and resource-rich 
niece of real estate — priceless ingrecients for solving their sub 
stantial problems of poverty and overpopulation 


New York-based Mary ELLEN MARK photographs for major publica 
tions worldwide, A recent GEOGRAPHIC credit, "Svydnev's Changing 
Face,” appeared tin the February 1984 issue: 
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Photographs by PAM SPAULDING 


1 HE IMPACT of affluent nations on earth's resources is 
revealed by a look at the United States, This sketch of 
the Brogans of North Carolina shows how an average 
>. family affects the environment 40 times more than 

Inctia’s Patels or a hundred times more than Kenya's Munorws. 

Conveniences taken for granted by the average American are 
impossibly beyond the reach of mast Kenvan or Indian house- 
holds—items such a5 cars, televisions, refrigerators, dishwash- 
crs, FANEeS, alr conditioners, and humerous small applances. 
The same applies to the dazzling variety of food found in ordi 
nary American supermarkets. 

The Brogans’ vehicles, two 
of 180 million cars ancl trucks in 
this mobile society, illustrate 
the culture's demands on re- 
sources and environment. 

‘The metals tn the vehicles are 
nonrencwable resources won 
from their ores with much use 
of energy and a variety of envi- 
ronmental costs: air pollution 
emitted at mine and smelter and 
destruction of ecosystems al the 
mine site from building roads 
ant dumping overburden 

A long het of side effects flows 
frum a vehicle's use: the envi- 
ronmental cost= of petroleum 
extraction, refining, ane trans- 
port, the pollution and ecosys- 
tem destruction from building 





and exhausts that contribute to eve irritation, emphysema, and 
lung cancer, as well as to acicd rain and the greenhouse effect 

Because of the complexity of this web, we often fall back on # 
single measure of its impact: per capita energy consumption, It is 
by this standard that a U.S. family uses so much more of earth's 
resources than an average Indian or Kenyan famil 

The U.S. population, like that of many other industrialized 
nations, i growing slowly: about one percent a year—,7 per- 
cent through natural increase (the gap between birth and death 
rates), Ube rest by immigration. Without immigration the U.S 
population could step growing within a few decacles, joining the 
half dozen European nations whose population growth has 
stoped oF even declining, 
A 1985 Nieman Fellow, PAM SPAULDING lives in Kentucky, where she 
photographs for the Louisville Cowrier-fonrmal 
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Number of registered 

cars 1986: 

yo Pk 135,431 000 
SRAFIL He OD 
HUNGARY 1.539 000 
INDIA 1 414,000 
CHINA 761000 
KENYA 126,000 





All-American family, the Brogan 
honusencid of Durkan, North Car 
ounG, exeniplines the motile life 


style that hos mode the United 
States ane of the world’s highest 
per capita consumers of energy 
Thowenh prudent users of energy at 
home fabowe!, the Brogans speridd 
about D8 weelends o year on the 
rod. Here the children traduleein 
an Aumerican invention—fast 

food —aluring 2 trip to the mur 
fins ond church yan 
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ow CAN humanity deal with the 
problems of expanding population? 
Can we avoid the greatest threat of 
all? Human numbers may outstrip 
earth's ability to provide sufficient food and 
zimulinneousiy impair that ability through 
environmental degradation. 

The supply-side answer to food shortage 1s 
to grow more and distribute it equitably. But 
In many areas farmland is deteriorating un- 
der the pressure to maximize yields, Failure 
to husband soil properly has made erosion a 
global problem. 


How families difter 
around the world 


NUMBER OF CHILDREN 
Tt reel eres af children a wearin will bear 
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The aunrgge lift spon oo newborn coday 


ENERGY CONSUMPTION 

The tevragr amount of energy consumed per person 
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WLoreover, many of the technologies that 
helped raise crop vields dramatically in the 
160s and 19705 have achieved most of their 
potential. Much more fertilizer is being ap- 
plied to farmiand than was used three dec- 
ades aro. But tertilizer use provides a classic 
example of diminishing returns— at some 
point gains mm productivity from additional 
use are so small that further applications are 
not worth the cost of the fertilizer 

The degree to which food production can 
be boosted by bringing more lane under culti- 
vation is-also severely limited, People have 
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farmed the best land first. Most of what re- 
mains unculivated or ungrazecd is of poor 
quality: rocky, steep, infertile, loo dry, too 
wet, or inaccessible. Furthermore, much 
‘empty” land is actually providing civilixa- 
tion with crucial ecosystem services, This is 
particularly true tor humid tropical areas 
such as the Amazon basin, which have im- 
portant influences on the planet's climate, 

The prospects of obtaining substantially 
more food from the oceans are also poor. 
Since the early 1970s, the world fish catch 
per person has been declining. 

The most ominous threats to agriculture 
and natural ecosystems are human-induced 
changes in climate projected to result from 
additions to the atmosphere of trace gases 
that will bring on the greenhouse effect 
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Population, Plenty, and Poverty 
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Extremes in weather uzually result in crop 


losses —as last summer's drought and heat 


wave In the North American grain belt clear- 


ly demonstrated. While it cannot be demon- 
strated that the 1988 drought was caused by 
climate change induced by the greenhouse 
elfect, scientists do point out that it was just 
the kind of unusual weather expected to be- 
come more frequent a5 the greenhouse gases 
bailed ups, 

Further, crop losses in North America's 
farm belt are a clisaster for the world: the re- 
gion is the chief supplier of a world grain 
market on which roughly a hundred other 
nations depend 

Yet, disheartening as the prospects may 
seem for feeding a population that grows by 
90 million a year, there is no need for 
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despair. Human beings have created their 
dilemma, and thev still have the opportunity 
and ability to solve it. Crop vields-can still be 
Increased in many regions. Surplus food- 
stuffs can be more effectively transferred to 
the hungry, soils: can be saved, and the burn- 
ing-of fossil fuels can be mace more efficient 
to slow the rate of release of greenhouse gas- 
es, buying time to make adjustments to cli- 
matic change. 








HILE EFFORTS on the supply sice 
of the human/resources equation 
are essential, there is no substitute 
for working on the demand side. 
Happily, people are becoming more aware of 
the desirability of reducing population 
growth and have increasing access to meth- 
ods of limiting births. 

As recently as 1974 leaders in many poor 
countries considered the idea of population 
control asa racist, capitalist, of imperialist 
plot. Today nearly all developing 
nations have family-planning pro- 
grams in place. Some small coun- 
tries, such as Singapore, Taiwan, 
Thailand, Colombia, Costa Riva, 
and several Caribbean countries, 
have achieved substantial rechuc- 
tigns in their birthrites, Larger ones, inclid- 
ing Incia and Mexico, are struggling, with 
less success. And teeming China has explicit- 
ly recognized that it ts already overpopulat- 
ed. [t has the world’s most stringent family- 
planning program, allowing only one child 
per urban couple, two at most in rural areas: 

Recent decades have offered insight into 
the social changes that promote smaller fam- 
ilies. These include lowering infant mortality 
rates and increasing life expectancy by im- 
proving health and sanitation ond elevating 


Only Ll percent of the world's land surface 
i under cultivation, the average hime 
oeing depenis for food ora bit less than a 
third ofa hectare of aroble fon, Greatly 
exceeding the world average of 3.3 people 
per hectare are counties like Barngelodesh, 
with If. and China, with 10.5. The 0. S,, 
ae 13, ond Broctl, at 1.8, enjoy the most 
bountiful cropland resources. But should 
all potentially arable fond be tilled? Mary 
scientists say no, pointing to the imper- 
bonce of prect roin forests such os those in 
South America and Ajriog on stabilizing 
influences on earth's climate, 
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the status of women, starting with an echuca- 
tion. Women typically apply their eclucation 
to upgrading their families’ health and nutr- 
tion. Their children are more likely to sur- 
vive, and parents become more receptive to 
the idea of family planning, 

In gaining more control over reprodurc- 
tion, people are taking advantage of a 
uniquely human attribute: Home sapiens is 
the only animal! that practices birth control, 
But itis not vet practiced widely enough to 
lower growth rates substantially, 

There ts still considerable scope tor im- 
provement in the safety and convenience of 
birth control, and especially for education on 
the need. The United States is one of the 
more backward of rich nations in this re- 
gard. It pays.a price with more than o mil- 
lion teenage pregnancies annually, of which 
more than half are browght to term, and 60 
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percent of those are born to unwed mothers. 

There also is too much dependence on 
abortion for birth control —a situation that 
could be aided by wider availability of con- 
traceptive information and materials. 

For most of the 3.5 billion or so vears of 
evolutionary history, Maximizing reproduc- 
tion was the measure of biological success 
Human beings followed this standard for 
millions of vears. Now, in an evolutionary 
blink of the eve—mere decacdes—this has 
been reversed, and lomiting reproduction has 
become essential for civilization's survival. 
[t is to humanity's great credit that so much 
progress has been made against the evolu- 
tionary grain in moving toward population 
control. We may have a long way to go, but 
we have come a long wavy fast, 

If population growth were enced and a 
slow decline In-numbers begun, we would 
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fain An oppertunity to cure such woes as dis- 
ease, economic inequity, and environmental 
abuse. Butif the rapid expansion continues, 
none of these con be solved. 

Ironically, f we fail to curb our population 
growth, those problems will doubtless co- 
alesce and halt it for us: There is no question 
that the explosion must end—only whether 
we will end it humanely by limiting the num- 
ber of births or whether nature will enc it in 
herown way bv killing off-a large portion 
of humanity. 

Population control by humane means 
must be moved to the top of the human 
agenda if our children and grandchildren are 
to enjoy the fruits of humanity's dominance 
of earth, Our species is capable of providing 
all ite members with a satisfying, procluctive 
life ina healthy environment. All we need do 
is mobilize the will ta do so. ] 









‘Lhe least you 
can expect 
from Honda. 


Some people would have you 
believe that how much you spend on 
a car is directly pre »portional to how 
much you'll enjoy tt. 

They have obviously never driven 
a Civie Hatchback. 

Because, while this Hatchback 1s 
our lowest priced car—and one of the 
lowest priced cars in America—it 18, 
first and foremost, a Honda, 

Which means it has to live up to our 
high standards before we expect it to 
live up to yours, 

Perhaps that is why the Civic helped 
make Honda number one in import 
owner loyalty for the last 11 years: 

And why Civie Hatchbacks are 
famous tor holding their value so well. 
a example, if you had sold a 1987 
Civie Hatchback 12 months after vou 
bought ic, rt would have retained an 
impressive 104.5% of tes orginal value? 

Inother words,you can get alot out 
of a Honda Civic Hatchback. Which 
isn’t arall surprising, when you consider 
everything we put into it. 

Starting with a 1.5 liter, l6-valve, 
fuel-injected engine. Sixteen valves let 
the engine run much more etherently 
Programmed tuel injection lets exactly 


the nght amount of tuel into the engine. 


‘The Civic ts responsive. You'll gera 
kick out of driving it. 

"The 4- “speed manual transmission 
FED ic: me 
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will help bring you up to speed. You'll 
see that shifting i is extremely smooth. 

While you're changing gears vou'll 
appreciate the responsive rack-and- 
pinion steering. And the fact that the 

Civie Hatchback has front-wheel drive, 
which allows for more interior space 
and better traction. 

One big attraction of the Civic ts its 
stable, comfortable ride, 

We attribute this to an advanced 
double wishbone suspension system. 
You'll find it on all four wheels of the 
Civic. You wont find it on any other 
car im its class. 

The mulo-control rear suspension 
makes the car track better, especially 
in hard cornering, Uhe front suspension 
keeps the tires nearly perpendicular 
to the road, which improves stability 
considerably. 

‘This frees up the springs and shock 
absorbers to do a better job of toning 
down bumps and other u npleasantries 

af che road. 

We put gas pressurized shock 
absorbers in back because thev last 
longer. Chey don't fade in extreme 
heat or during hard cornering, And 
when voure carrving a full load, they 
help keep things on an even keel, 

The double wishbone design was 
perfect for the Civic because of its 
cornea layout. It leaves more room for 
people than a strut-based suspension 
would, and fits nicely under the low 
Civic hood. 

‘The low hoodline contributes to 
the Civic’s low 0.33 coethcient of drag. 
So do the near-flush side windows, 
flush low-profile halogen headlights, 
flush door handles and rear spoiler 


Pee il YES aa pete he ruil am tne eal ee 


craig ml paldistee |e) (ie Page hte 


ae Le a 
"Bike Feed Aun eile Chk 4 


Protective side mouldines and front 
mud guards prevent knocks and pings. 
The impact-absorbing front bumper is 
crash tested at 5 miles per hour, twice 
what the government requires. 

In the Civic, how quickly You stop 1s 
just as important as how quickly vou go. 

‘That is why this ear uses powera ssisted 
front disc brakes. Chev are ventilated to 
dissipate heat and keep stops short and 
sure. rum brakes bring up the rear. 

Wed like to bring up the 4-vear/ 
36,000-mile limited warranty, It’s new. 
Your Honda dealer will be happy to 
eve you all the details. 

You will like sitting in this car almost 
as much as vou will driving it. | he sears 
are firm, supportive, Both front seats 
recline and their head restraints adjust 
to ht vou. 

There is plenty of room to stretch 
ourin the Civie: front legroom measures 
43.3 inches. 


This car ts very hip, with 54.7 inches 


of front hiproom, 45.7 inches of rear 
hiproom. Shoulder room is ample Ne. 
And tf vou ever find 
hackseat, you wont hit the rook, 1 here’ 5 
generous headroom. thanks in part to 
the distinctive long Civic roofline. 
‘There's a cood deal of careo room, 





too. When the rear seatbacks are down, 
vou ve got 25 cubic teet of space to fill 
up. Leave both seatbacks up and you 
still have lots of space tor storage. Or, 
fold them one at a time; they split 
50/50. Your Civie is flexuble, 

Lp front, evervthing vou need ts 
close by. [he instrument panel is casy 
to read white-on-black analog. High 
beam, low beam and windshield wiper 
controls are literally at your fingertips. 
Switches are clearly marked. 

‘The low hood makes it easter to 
sce where vou re going. So do big side 
windows. Visibility ts excellent. 

A rear window defroster lets you see 
where vou've been. It turns itself off 
automatically after its cleared chines 
up. And a4-speed heat and vennlation 
system lets you go with the flow. 

\ manual remote-operated driver's 
mirror can be adjusted conveniently 
without rolling the window down. 

[here's also a remote hatch release, 
a remote fuel filler door release, a trip 
odometer, And, to help you keep track 
of vour loose change, a corn box. 

It was the least we could do. 


#H/O|N|D|A 
The Civic Hatchback 
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he instant you Deces ne an Amencan. whether 

‘birth or DY choice, you are quaranteed a particular 
free IT | hat 6S owner mentioned in the 
Constitumon, But in fact flows Tom It 

YOU are QUaranteed ite Teadom To SUCCEEC, 

YOU are 7ree to dream your own lech of SUC CORSE, 
to Stuy, To Work, TD create and discover:and builc, 
for yourself and your children, the aire you warrt. 

Our deen bei 7 In That Gee iS One reason that 
Our company — Citicorp and Crtthank—has grown to 
hecome by Tar the nations largest financial services 
organization, 

Por over 17S years, our feedom to inno a8 
Create new fina INC! |GEAS 2 nd Services, has bribes 
Unbroken line of inttatives 2 inwing us to help 
countess millions of incdrviduais 

Today, more Amencans are pursuing college 
education and graduate degrees \ with help fom us 
nan Tom any other private lende 

More are getting what hey want with the help o 
Wistert ene and Vise can ue from) Citibank than 
Ton any other compan 

M cd mo 22 Amencans who once creamed of “some 
day” owning ther own noche now own thern, or are 
DUyING Them, With herp from Crocorp and Crtthanx 

Meanwnile, here at home and in 90 other ooun- 
mes, Liticorp and Crohank serve over 25,000,000 
Customers, com Ipear eS and govemments, in every 
maior word marketplace, — 

Wve Car hel 6 VOU, OF Your company achieve Success, 

Are Ary 4 aha 

Whether you get to Know us as Croom of 

LIODaNK., Wed |KE you et to aw L as beth ter 
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BECAUSE AMERICANS WANT TO 
SUCCEED, NOT JUST SURVIVE. 
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nedestal deserves the best care we can five it Fev ecliscovenes bout early humans of Bob Ballard 
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in our final centennin! issue, we should ask whether phoneening work of Frank and jonn Craighbesec in 
humanity i meeting ite moat baste restrorisibilit racwitracking animals; the marnificent maps of Brad 

We've posed the question be | lord ond Barbara Washburn. Exch 
fore, ofcourse. Antwe ve been lir- hos shown 0 bro awareness of hu 
lumite over the years to entist the manity-¢ place on cur planet and 
talent: of cxtroofiinary people to has acted on his or her beliets 
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Elegance Lunury. Front~vheel drive Electronic fuel-injected V-6. Anti ‘lock 


INTRODUCING ULTRADRIVE, A CHRYSLER EXCLUSIVE. 
THE MOST ADVANCED FOUR-SPEED AUTOMATIC TRANSMISSION. 
After years of development, Chrysler introduces Ultradrive, The first and only fully adaptive 
electronic 4-speed automatic transmission. It constantly senses and adjusts for changes in 
your speed or driving situation. You could say “It thinks for Itself’ os it delivers an a ngiy 
smooth, quiet, responsive ride. 
Other features include’: Fourwheel disc anti-lock broke avollability Seltleveling rear suspension’? 
pica Theft Secu woes Heap adh Power eight-way drivers seat with memory An abundance of Mark 
Corinthian k On-board travel computer Crystal Key owner core, In a word, "Everything? 

THE C CAR BUYER'S BILL OF RIGHTS. 
New Yorker examplifies Chrysiers belle that you have a gh a quality car with long-term 
protection. You have a right to a safe car friendly treatment, honest service, competent re- 
oan and ooo to address grievances. Ghuoalify is your right. and Chryster intends to see 

YOu 
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brakes. Ultradrive transmission. And Crystal Key owner core Everything. 





CHRYSLER'S CRYSTAL KEY PROGRAM. 
BETTER OWNER CARE THAN EVEN ROLLS ROYCE OR MERCEDES. 
S-Yeor/50,000-Mile Basic Car Warranty? Covers the entire car bumper to bumper Air-conditioning: 
engine: powertrain, Steering: a sockice components fuel. suspension and engine cooling 

ms. 
No Deductible Cost To You" Unlike SM, Chrysher does not require that a 
$100 deductible after one year or 12,000 miles.. {20ch fe you ring your or. 
7-year/70,000-Mile Protection Plan? Even after the basic: 5/ 
ond powertrain ore still protected for? years or 70,000 miles. 
7-year/100,000-Mile Rust-Through Protection® New Yorker is pro- 
lected from outer body rust-through for 7 years or 100,000 miles. 
Customer Hotline, Chrysler provides o toll-free "B00" telenhone 
number for you fo call 24 hours.a day with any questions on yr, . 
warranty or service. Cranonal CA betes 


CHRYSLER. DRIVING TO BE THE BEST. 





CHIRYSLER'S 


THE BEST OWNER CAR 
OF ANY LUXURY SEDAN 

















For 5 years or 50,000 miles’ you take core of normal maintenance, 
odjusiment and wear items, Chrysler takes care of everything else. 
Thats unlike GM, who gives you only 3 or 4 years of coverage and. 
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In June 1965 an impressionoble 15-year-old Cal- 
ifornian reported to the D. 5, Naval Academy 
and made his first steps toward manhood ina city 
that became his home away from hone. Larry 
Kohl's article and Kevin Fleming's photography 
in the August issue took me back through time 
and memory. Even now, long into a service ca- 
reer, I stillexperience special excitement in each 
visit:to Mather Crabtown, 

MIcHAEL P. McGer 

Worrenton, Virrentia 


Annapolis would better fit the Camelot ideal if 
her “rovalty” would reserve their community's 
histonc-arenstreets for pedestrian traffic only as 
Europeans have dome with many market plazas. 
Dennis B. LEDDEN 
Butler, Pennsylvania 


A- small addition, modestly offered, is that the 
firstname of the community was Todd's Harbor. 
This according to a 1651 survey that isthe basis 
of the current dimensions now marked out as 
“historic Annapolis.” Subsequent names were 
Arundel and Agnme Arundel, supplanted tn turn 
by Annapolis iall names of British aristocracy), 
The Scots Protestant Todds married the French 
Protestant Guerins who arrived at Charleston, 
South Carola, from Lia Rochelle, France — 
thus providing me with two last names, but no 
first name 

GEERIN Toon 

Alexandria, Virgiuta 


Be careful about the images vou project for men 
and women. Qn page 152 you describe a male 
midshipman as “culting an impressive figure 
in his Navy blues” while a female midshipman 
is described as “an attractive brnette from 
Wroming, a picture of subdued femininity.” 

RoBERT H. SCHMIDT 

Hapland, California 


Asthe mother ofa female Naval ROTC student, 
[ realize how difficult an inspection can be. In 
the caption on page (87 vou said, “women have 
steadily gained honors and respect.” Why un- 
dermine those gains witha visual image [of a fe- 
male mitishipman who fainted]? It enforces the 
misconteption that women are the first to Lo 
down ina stressful situation, 

Manca Ro YOUNG 

Shownee, Aoecas 


Hats off ta St. Clatr Wright for her move to rid 
hertown of power lines; here iz an important sub- 
ject rarely broached. The tangled mass of over- 
heal wire is one thing that distinguishes our 
scenery from that of Europe. Most cities have 
programs for undergrounding wire on major 
thoroughfares, and many new areaé are relative- 
ly -wire free, but new poles and wire are installed 
faster than others are removed. 

RavMonp Davis 

Reimont, California 


South Korea 


Having spent a month teaching graduate school 
In Korea, Twas delighted to see the colorful arti- 
cle (August 1988). However. | woe struck by the 
omission of the religious element. More -than 23 
percent of the population is Christian. The larg- 
est Protestant church In the world, VYoido Full 
Gospel Church, has a membership of 600,000 
plus. The largest Presbyterian ane Methorlist 
congregations in the world arein Seoul At night 
the skyline is marked by hundreds of red neon 
crosses, each marking a church. 

CHAELES (7, SCHAUFFELE 

South Fomilton, Massachusetts 


On page 242 you say “today few Korein men 
.. etowurage their wives to work.” Vet in the 
next paragraph Mrs. Min starts to bustle around 
inthe kitchen. On page 244 she is bringing in var- 
inus dishes of food. People who prepare food 
work. Servants work. [wish Mr. Gibbons would 
have written “encourage their wives to work 
cutside the home.” Let the GEOGRAPHIC help 
oll of us realize that salary 15 not a synonym 
for work, 

Mastin M. Poe 

Houghton, Lowinana 


L deeply lave Korea, her culture and people. I 
have visiter!, lived, and taught there over a peri- 
od of 20 years. In April 1987 T went to Dong Guk 
University just after a demonstration and found 
students have no appreciation for the good done 
by the U_S. ond their own government, and no 
understanding of geopolitical affairs. Their head- 
ers aire supported ideologically atl financially by 
Narth Korea. Rhee, Park, and Chon were dicta- 
tors, but they were also patriots. Chun was the 
only Korean leader inthis century to voluntariiy 
step down at the end of his elected term; he 
should be praised tor his courage. 

R. Everett? LANGFORD 

Chapel Hill, North Carolina 


This past year on two visits wanted to see al first 
hand the problem of student riots. I had to ask a 
toni driver to take me to precise locations. There 
were never more than 10,000 to 13,000 inclivid- 
vals involved, and out of a population of 8.5 


National Geagraphic, December 1988 
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bottle shape ts notanly graceful hut aleo contrib- 
ules to its stability and longevity, Asa structural 
engineer, | have stuclied this stability for 16 
years. Internal bracing stones and compacted 
earth fill mside are the Ingenious construction 
technique aclopted by the Silla builders 

DovG Las DoxGwoo Lee 

Fort Worth, Teva 


Korea was a semi-independent state associated 
with and colonized by (hind until the early 20th 
century. Korea's culture, reli@ion, and-art, then 
and new, and oven its language and last names 
ar deeply influenced by Chinese culture. Confu- 
clan thought originated in China: You mever 





mentioned these facts in your articles, but thes 
can't be historically denied 
NIELS, LIEU 


Coleory, Alberto 


“Ancestor warship” (page 267) is not quite accu- 
rate, Ancestor respect would better describe the 
ceremony when people Visit graves, present 
fool, and bow. [tis similar to ourown Memorial 
Day, Koreans believe that respect for a famil 
member does not end with death. Some Kore 
an (Christians take part in such memorial 
CEeTenMmonmies 

THomas A. DiverRsay 

Harbor Sprig, J(dfichigan 





(OTA 4x2. 
With an available 8 ft bed and up to 
2,550 Ibs. of payload, it hauls, With the 
available 4-speed automatic and fuel- 
injected V-6, it moves. And with new 
anti-lock rear brakes and our exclusive 
? year or 70,000 mile Protection Plan? 
it has no competition. The mid-size 
1989 Dodge Dakota. A pickup ina 
class by itself 
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Lemurs 


Overland travel to all shores of Madagascar com- 
vinced me that the Malagasy havea gold mine in 
their unbelievable natural wonderland (August 
1988), which to me as a naturalist was as epectac- 
ularasa trip to the moon, A better understanding 
of the island's potential may help check its deteri- 
oration, Bringing tourists in carefully controlled 
groupe could boost the econdmy, ated restoration 
of destroved habitats may provide more food for 
the Malagasy than they gain by exploiting them. 
Jows DaLLas HALLAHAN 
Meadta, Pennsylvania 


Photographing Madagascar’s lovely creatures 
for study and to give the public a rare glimpse is 
one thing. Turning over to a 200 two fossas that 
were trapped to photograph is reprehensible. 
JACKIE GEVER 
Pilishurgh, Pennsylvania 


Kemington 
Your outstanding article “C. M, Russell, Cow- 
bov Artist,” January 1986, caused us members 
of the Society to marvel, We asked, “Why nat 
Remington too?” We had our answer this Aw- 
gust, and it was just as great. 

EDUARDO VETLLLO 

Dario Poct 

Sido Poulo, Aracil 


Referring to the caption under the painting “The 
Stampede,” the words wrangler and cowboy are 
not interchangeable; those riders are cowboys 

THOMAS MATZA 

Brown Bear Ranch 

Wickenburg, Armond 


Lexicographers wrangle over this distinction 


The story is marred slightly by the description of 
Wounded Knee Creek. Thore were 250 women 
and children and 120 men under the leadership of 
old Big Foot. Only one man is known to have re- 
sisted giving up his rifle, and he reputedly was 
deaf and could not understand the command. 
Your article states that “dozens of women and 
children perished,” but in fact only $0 of the 350 
survived the massacre. 

James L. MarHis 

Greenville, North Carolina 


Last year in Sydney [saw a great exhibition from 
America titled “Art anc the West," at which I 
was exposed to several of Remington's bronze 
sculptures and paintings. [now appreciate even 
more the talent of this man. Thanks to ail who 
work so hard to make GEOGRAPHIC stimulat- 
ing—vou make o “feeling” contribution to what 
sometimes seems & rather “plastic” world. 

JANE LAMBERT 

Brisbane, Australia 


Anniversary Issue 


Your 1@jth-unhniversary issue was great (Sep- 
tember 1988). According to our local newspaper, 
on August 17 there was.a burglary of a garage in 
our community, and 1§ years of NATIONAL GEO- 
GRAPHIC magazines were stolen. T suppose the 
burglar used a trick. | have 12 years of issues in 
my basement. l guess I had better put a stronger 
lock on the cellar door 

MARLENE HELLMAN 

Piedmont, California 


Regarding the President's Page in September, ti 
the GEOGRAPHIC thinks-so much of the discovery 
of the Valley of Ten Thousand Smokes in Alaska 
that you mention it twice, why then co vou not 
mention the name of the discoverer? Robert F. 
Griggs discovered the nearly ten million furna- 
roles; Gilbert H. Grosvenor, your early Editor, 
took pains to get the highest nearby mountain 
named Mount Grigcs, My father named nothing 
for himself, but hedid name previously unnamed 
features that he explored: Geographic Harbor, 
Lake Grosvenor, Mount LaGorce, and Mount 
Martin to honor the National (Geographic 
ckety. 

RurH Gricss HicaiEe 

Reva, Firgtnia 


Your (th-vear issue shall take its place with 
honor alongside the treasured wrohiees of GEO- 
GRAPHICS in our house. Geography may be a 
problem for many children today but not for 
those of ue who were literally weaned on the mag- 
azine, especialy in the 194s and ‘50s. However, 
I fine it disturbing that the pen and camera of 
Jean and Franc Shor, who plaved such a large 
and untorgettable role in bringing diverse pieces 
of the world to so many readers, would be men- 
tioned only in passing. The wonders, strange- 
ness, and beauty of foreign lands became vivid, 
super-real, and appreciated, as they shared their 
experiences with us. 

(GERARD SPANIER 

Linwood, New Jersey 


For thee timeless articles by Jean and Franc Shor, 
tee November 2030, Morch 2°51), Jfeay, June, 
and November 1952, March and October 1053, 
August 1054, February, March, and April 1655, 
January and October 1056, May 1057, March 
aad October 1058, 


Your in-depth treatise on Alexander Graham 
Bell (Seplember 1985) provides an appreciation 
of his da Vinci-diverse interests of which T had 
been only vaguely aware, However, relegating 
his photophone to the status of having no com- 
mercial value may have been premature, given 
the basically sound principle of transmitting 


National Geographic, December LORS 





Look no further 
than your local post 
office or philatelic 
center for Christmas 
presents that 
special some 
one will love, 

lelp to Stari 
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A Complete Collection 
of Folk. 

his Christmas, a SPECK Lal 
mint set teatures the tolk 
art stamps issued by the 
U.S. Postal Service since 
1975. Carousel! animals 
woocdcarving figurines 
and Navajo art are josta 
few examples ofthe nits mn 
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This Year's 

Greatest Hits. 
Phe 1988 Conmema- 
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tors alike. 
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memorative 
stamps Is- 
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There's no better 
way to start a collec- 
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Oldies and Goodies. 

The Postal Seroice Cade 
fo U.S. Stamos is an enc: 
clopecia of all U.S. stamps 
ever printed. Each stamp 
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communications vin & modulated light beam. 
His concept was extended with development 
of fiber optics and lasers that eliminate the 
lransmitting-medium obstructions and beam 
divergence im the air (and genernte adequate 
beam intensity), which thwarted Aleck's initial 
efforts. In view of today’s applications, perhaps 
Bell ako-entoved prophetic talent in rating the 
photophone as his.createst invention, 

T, Rirkwoop COLLINS 

Sall Lake City, Utah 


Philipp Reis was never mentioned in the fasci- 
nating Bell article. Even if he made his instru- 
ment out of a beer-barrel bung and bratwurst, 
Reis named it the telephone, and Europeans are 
convinced, especially in the fairy-tale town of 
Gelnhausen, Hessen, that be invented tt His 
work was the leading reference in patent fights. 

MonGaN C. LARKIN 

Salen, Oregon 


Ret) instrament froantmitted tones, mot speech, 


The opening statement that “Evervone knows 
that Alexander Graham Bell invented the tele- 
phone” exageerates the meaning of everybody. 
Timicht more accurately read that Bell invented 
a telephone and was successful in the wake of 
greal controversy and litigation in protecting his 
patent. I find merit in the minority opinion of 
Justice Bradley in the case of the People's Tele- 
prone Company v Amencan Fell feleplone 
Company decided by the U_ 3S. Supreme Courtin 
888. The court was asked to invalidate Bell's 
patent on the grounds that the telephone wis first 
invented by Daniel Drawbaueh of Eberlv< Mill, 
Pennsylvania; this the Court refused to do, Jus- 
tice Bradley wrote: “We are satisfied froma vers 
great preponderante of evidence, that Draw- 
baugh produced, and exhibited in his shop, as 
carly as 1869, an electrical instrament by which 
be transmitted speech. [He] invented the 
telephone without appreciating the tmportance 
and completeness of his invention. Bell subse- 
quently projected it on the basis of scientific in- 
ference, and took out a patent for it.” 
Forrest S. SHEELY 
Salem, Jyedianna 


Not wntil 2830 did Drowbdaugé clair in court to 
heve invented the Bell telephone, the Evticon 
ronmimiiier, aid offer rmprovements. Asked to 
etplain Ais experiments, de repired, “I dont 
remember." 


Lethe should te addressed to Members Forum, 
National Geographic Mogazine, Bor 37445, 
Hiashingfon, OC. 20073, and should tnclude 
ornder's address and telephone number, Not ail 
letters can be wed, Those that are will aften be 
edited and excerpled 








Alarm clock 
of the 
insect world 


hey may be the most mysterious 
ofall insects. They certainly 
enjoy the longest life cycle, 
They are the periodical cicadas of 
the northeastern United States, and 
they ring inevery 17 years. No one 
knows how their biological clock 
Works, but we know it hat been 
working with precision since the 
Pilerims noted the insects, mistak- 
ing them for locusts 
Citadas tunnel nto the ground 
otter hatching and stav there, 





sucking root fluids, for i? vears 
Then the¥ emerge by the millions in 
late Mav and early June. Shedding 
their skins and hardening into 
maturity, they climb inte trees 
The males “sing” an immensely 
noisy mating sane by wihratine 
membranes on their abdomens. 
After mating, females deposit 400 
to 600 ewes in slits-in branches. In 
six to cight weeks the nymphs 
hatch, drop to the ground, tunnel 
under, and start the cvcle-all 

over agin, 

Despite the cicadas’ bulging red 
eves und gaudy orange wings. 
binds, cats, and dogs gobble the 
defenseless insects. “They ore 
nol @ health threat to hinniarns,” 
entomologist Gene Wood told the 
National Geographic News Ser- 
vice, “so we might as well enioy 
them while we can." 





It seems most mid-size cars 


these days barely have enough 
room to accommodate your 
elbows, let alone a whole crew 

But we've changed all that 
with the launching of a 
space vehicle. The new Sonata 
from Hyundai. Inside the 
Sonata you'll discover deep 
space. An astronomical 100 
cubic feet of it. Which adds up 
to more passenger room than 
any other car in its class. 

And it's comforting to 
know that the Sonata GLS 
comes equipped with the 
right stuff. 

Like cut— 
pile 







carpeting and reclining bucket 
seals. A fold-down 60/40 split 
rear seat with a disappearing 
armrest. There's even a whole 
galaxy of standard features 
like power windows and 
power door locks. And an 
electronically tuned AM/FM 
stereo cassette with 6 speakers, 
We've also included an 
optional sunroof for views 
that are out of this world. 
When you're ready to 

take off there's a fuel-injected, 
2.4-liter overhead-cam 
engine waiting under the 
hood. Its the most powerful 

| standard engine in its 


e Si. = = oe ass ee coupled 
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with front-wheel drive, the 
Sonata can really fly, 

Hyundai has a reputation 
for going the distance, so 
every Sonata is backed by our 
46 month/36,000 mile 
Bumper-to-Bumper limited 
warranty (with no deductible 
required).* Each new Sonata 
owner also receives free 
membership in the Cross 
Country Motor Club® And, 
because it’s a Hyundai, you 
can be sure it’s priced down to 

For the location of your 
nearest Hyundai dealer call 
1-800-826-CARS. And test drive 
the new Sonata. It's a move 





‘that'll sit well with the crew. 
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| the Best 
of all worlds 
for travelers! 


Our 34 page Orient brochure with 
China and Tibet als features japan, 
Yangtze River, Sulawesi, Sorthern 
Thailand and the Kunjerab Pass. 


j Best Western Witte for otfeer brochures: Africa with Gorilla trek: 
offers more good South America with Antarctica; South Pacific with 
places to shry in more | New Guinea; Egypt; india; and Eunspe 
good places to work | TRAVCOA: P.O, Bor 2630, Newport Beach CA, 92654-2630 
and play than any other chain. Tel: CA: (800) 992-2004 — LIS: (800) 992-2003 
Each independently owned and —— 
aperuted to suit YOUR needs and 
each one accepts the Discover® NATIONAL GEOGRAPHIC 
Card..,the card that pavs you a Ltn ify MeASaaane “bIwate bedi ITN 
yearly Cashback Bomus of an i on i ao 4 ne 
up to 1% based on your sie tei dfn ent nore un 
annual level of purchases SL —— 
Reservations: Toll-free Si vaievars aa : 
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co THE BEST CARDIOVASCULAR EXERCISER 
Nordicfrack 


scientific Proof 

in tests of exercise efficiency at & major university, NordicTrack burned 
more calories and provided a greater cardiovascular workout than an 
exercise bike and a rowing machine, And a healthy cardiovascular 
system is your key to a full and active life. 


Plus... Best Way to Lose Weight 


Recent studies show thal aerobic exercise is the most effective way 


to lose weight. No other exercisa machine burns more calones than 
NordicTrack ...s0 you can lose weight faster and Keep if off without 
cheating, 
Folds in seconds and requires FREE BROCHURE AND VIDEO 

only 17" = 23" foor space. -——— — OO 


Easiest Way Nordic rack 


Call or write for 


Noroack eveyone une | 147 Jonathan Bivd. No., Chaska, MN S5318 

Scranton econ cose | manda ete” Oats FO 202 

ce es o, [EL Alsateendeoups COWS «CSE. 
_— ra Tre anocn. ner ron | Mae 
Olympia Sitwar Moctalist makes exersnirg Olessaret ric . City tee Zip 


© 1088 NondjiclTrack Bull Rice 
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Announcing the 60 winners of the Mazda Photo Contest ‘89. 
There's a bot to fe Band for owning a Morda And once o year we-emoournge Mazda owners to 
anv it in photegrapha This voor pictures again spenk of fin and adventure, and the truth is, 
Ninndas inprove. the quality of life wherever they are found 

Congratulations and money go to our contest Winners. Congratulations, in fact, are due 
every contertant Because winhs many of you ty not have been rewarded financinlly, 
WOT Pulwotens BUEReEt enmichiment af other kinds 
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FURTHER PROOFS ARE WELCOME 
Announcing the Mazda Phata Contest 90. 
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A Change of Fortunes 
on the Riv er Nile 


arivin 1988 Five at faced disaxt er. Ay 

decade of droughi in) Affica, e+ 

) pecially in Ethiopin—which sup- 
plies mich af the Nile floodwaters 
coursing through Egypt cach summer 
(Narisal Geosiarmc, May (ss) — 
had left the river dangerpusly low 
Lake Sasser wiht os low as it had boon 
since the High Jam at Aswan began 
operations in 1d Ay uiherrithes comet. 
ered reducing Egypt's producton of 
electncity ind timiting the mmcunt of 
eaiter released for irtigatnni, 

Thes the rains bean, [none 13-hour 
Perked in Agere, cight inches of rat 
fell on Khartoum in Sudan, Egypt's 
southern neihbor where the White 
and Blue Niles moet. Phe cty hod seen 
anly ane inch of niin-in all 187. The 
resultant Aooding left more than 1.5 
million Sudanese in. the metropolis 
homeless (right) 

Menhnwhile. rein im Ethiopia ridsed 
the Blaé Nile te ite highest level since 
($46. By September, when the rainy 
semson ended, the Nile started te fiw 
atomectial levels agin. Eventually i 
will teplenivh [ake Nasser, and the 
dani will operate atcopacity. supplying 
electricity and water te Fey for years 
Io come, or af least until the mom 
AroUght Ocirs, 





For This Month's Cover, 
A Lon e Trail A-Winding 


nities rs) ths month's 
A Rano) GhoOGkAFHIC oover— 
made up sobely of holographic 
mane: on both beck anil fromt—re 


quired complies 


processing i half a 






9" ; 


an Ingo 
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dower plants located serosa the ceetern 
Lined States.. Sever before fas an 
magarine published an entingiy holo 
praphic cover, mo ink wis teed oF 
the front, spine, or back, 

The frontcgver image and bock- 
cover acdvenisement afc composcd 
ol eek ner pis Ndges — 2000 to Wle 
iment inch and veable cnly with a 
powenul microscope. These felic! im- 
apes were electroplated on pieces of 
pure micke) thal were joined together 


hit Conrptieie iTiipe Wie Peplcutedd 


10.8 mullien times on-rolis of clear pins 
tic Af Aumerican Hunk Note Hologrm 
pliics, Ine. in Elenetond, New York 
The polls then teoveled to Newbury- 
Pork, Massachusetis. bo be metallized 
in ViCuuIm USE o process tat depos 
io hin af alumni on the plastic 
Trocked to Monroe, Lowitan, the 
wafer-thm, foil-lke material wiss lami- 
Hated bo our usual CoVver-paper sinck 
even wold tint, coated to protect 
urninat scratching. and biked in ener 
mous ovens to cure the adhesive and 
coating, 

Onte Hawkineville, Georgia, There 
the rothewere cut in four-cover sheets 
by miming purchased -srmecifecally foe 
this project, The sheets then were sepa- 
mited, and printing was dded to the in 
side of the covers at cither Cheverly, 
hhoryvinnd or Chichen, ieee. Finally 
at the Kreger Ringicr plont im Cor: 
inth, Misraippi, Where NATPOMAL 
CinnGarhiic in ptiibed, the eovers wire 
bound to the mayavine popes before 


shipment to yur dowr, 


Durable Vovager 2 
Flies on Toward Neptu ne 


= ee 


E Jove ger 2. which beamed back vio. 
v= cf Liparas in Re, 4 on a 

new mmsaion: @ clese emcounter 
with Neptune ment Aupust. Sichentests 
at the Jet Propuisen Caboratoery in 
Pasadena, Catifernin, are mawalthng 
their first pood look at that planet) 2.8 
billion miles from the sun, 

The durable spacecraft, launched in 
(oro, is caw taken pictures. to deter- 
mine Neptune's brightness ta help cal: 
culate the best exposures for ihe 1989 
potiraits. Voyiger 2 handlers will 
make course corrections to puss close 
bo Neptune and its moun. Because Ihe 
Planet 9sdistant, Clusters of antennas 
amon the world will team up bo te- 
cecive the data-contamed in the space: 
crmift's weak signals. Afier passing 
aepiune, Voyager 2 will sontiaue on 
is colless voyage. reporting on. the 
roam beyond our Plunecliry s¥etern, 


Rethinking the Big Bang: 
Maybe It Didn’t Happen 


ost acpenists belewve thatthe ane 
verse began with a big bang be- 

YA tween tem and twenty billion 
vets ace (OROGRAFHIC, June 1984), 
The entire universe was compressed 
into wn infinitely small, dense concen- 
tration of matter called @ singulanty 
AL the instant of the big bang. the-sin: 
dulanty eaploded outward in an vcr of 









COMFORTABLE. MAW HNe ON LET Oe) anaes 


Mercury SABLE, 
control in Mercury 

bie resulted in-a suspension system that con 
fort on the straightaways with 

introl on curves. And a driver’ 

pports vou in a position of control 

ry comfortable. Even the comfort 

ot switches you “read with vour 

imgertins and control with vour eves on the road 
‘ence the conilurtand ¢ | 
Lincoln-Mercury dealer todas 


tT —— 1 i cei} a | | 
Sable information, call 1-800-837-9279). 
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Where Comrort ANp ContRo. ARE Ont 
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the root of 


Lats of products claim th re- 
dice the thirental gingivitis, an earls 
form af pum disease, But wher it 
comes to fighting the plaque that 
Ciies ginieivitis nothing surpasses 
the Geaning action of the Interplak® 
Home Plaque Removal instrment 

Because the Interplak instru: 
ment cleans deep between teeth and 
under the gumiine, where ging 
WIS SEAMS. 

Reduce the plaque and 
reduce the risk. — 

its ascentifie fact that-tf the 
nlagque on your teetly isnt removed 
daily, it can lead w early gum lis 
ease and tooth decay And inde: 
perident clinical studies show that 
the Interplak instrument cleans 
ieeth nearly plague-free, and reduces 
pingivitis th imprmve the health of 
VOLT (FLITE 

Our patented design is 
a stroke of genius. 

The Interplak instrument 
literally cleans circles arouricl arc 
rary brushing 
With ten tufts 
ad bristles that 
rivtiide 4200) 
limes @ min- 
Lh, reversing 





ee OS ee ae 


eden Het clinectice 


46 times a second to scour awa 
plaque and stimukate your gure 
When the tufts reverse ilirec: 
tion, the bristles extend hally, to 
gently clean deep between teeth yuri 
pu tually reach weer the gumiline 
You'll foe! the difference immediateh 











Vitis prevention 





And vour mouth wil seem fresh as 
can be. 
New wisdom in caring 
for your teeth, 

Dental professionals acres 
the country tave endorsed the bene- 
fits of the Interplak instrument! 
And they ve recommended it 1 
their patients 

Itseasy touse, cordless, and 
it recharges itself every lime wou 
place it back in fs stand, You crn 
also buv interchangeable bnash 
heads for the whole family 

Ask Wur OWN Gen- 
tist, about the benefits 

Ir for more information, 
anda retailer meager you, = 
call toll-free 1-800- 
54-4-3536, oid ask for 


Operator 129. In ry 

Cunada call 1-S00- - 

554-4)4h 
The Interplak 

Home Plague Removal | 

Instrument, It r r 


ns Ling 
Vitis where 
It Starts 
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sTaphic Socwety ond writ Earthwatch 
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loess in the Western Hemtisplers 
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Prairie Preservation: 
(;ood News, Bad News 


he Lone Island, New York, chip 

ler of the Suture Canservahey 

(pa AEB) hom sumed an sere 
ment With Sass Commit Colle pee 
1) Presory ihe let 79 Hite 
Of the few tne pratries ith 
Appalochmns:- Phos 19 acres are: the 
Liekt remnant leliw) af o fe) Ue bLpcre 
tretch of grassland cme 
Hempstead Plains. Tall buldinges and 
highwows noe home tio lay 
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It’s finally here. A Vehicle thafoters ex cent La OF MFC 
ersatilitv and family room it COMoOrOMIsSine lhe avadabie 
style.and performance: the all-new Ma mei ME towing packag 
lets Wi ames 
The seven- passenger room wa a wagon. eS OU Ned f 3 
MPY features available seating or up i seven with [Me Wt? 1 
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nterior t igre ated fo luxury. and convenience [-OUMper warranty —Me€ Dest In it is: 
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work of interstate-merging 


The Mazda MPV, Family transportation. The Mazda Way. 


NATIONAL GEOGRAPHIC MAGAZINE 


ILWERT M. GROSVENOR, Mreatdent nial Chuireraat WILNUR FE. GARRETT. Evdinere 
JOSEPH JUIMGE, Senior Anowiate Edie THOMAS R. SMITH, Associate Fitinor 
CHARLES McC ARRY, Bdiorar-_orge 

ses iOm ASSISTANT cbiTOms 





. aly; cater W, Shanna, 

oo Lovie MArrarnets,: Cinco Chant Plast Adz-Fiieewrs ¢ 

Fuster A. Mote, Legrenis Hirwaars E. Tagen. Are eves J Paivsusie, Dlewnoreee 
Le fi. Boome, few W. Actas Rowen edn 

Mout (G. Sonn. Mesegeh Coa Pores ‘Ce Wap, Phy 


CRITORMIAL 

tdaetary Knetee; Willi © Ellis Baree Fimeiley, Gick Gorn, Adierd bhetl SLerhe ) Pier T White See 
‘Warnes: Thin |. Alercienibly, lareey Adee. Duell © Moen, Mike Qipwarein Se vel Cera Hep, 
Pebertuael EE. Lammy, aun f, “Wiesibitad, snise wasp pnurbe Sra ies Seat edith Nevin Joka iat. 
Cibtens | Baewid Setter Laney Kost, | shyt Lahti Home ‘lesen iy. iid 
fie John J Lamia SE Lenerliis. pasting = en 
Rrosanci Mictaviow Av Sweeney Mie Dern heme itn Canin 4 Arlene. 





Senet. Pee feenctamp. Cmhenee ¢ Tom Jon Heirs. p Peng tefl nw 
Kesoran., Mats ate W. lei ivarere ll Maw I Meee, ivi Me Miller, ere yn Nace 
ret N, Walk, Were Depewalt: Wiese C Dichesoree Mutrmmp Cmca! Jun Hambing, 
ILLUSTRATIONS 
Perricnarcmma; eet | otersicen. ae fleece: Pay f. Amom Beery] p> Fearne iaie, “Waco A Eire 
evil, Ir Jodi Gobi, Brace Dale, Emory krista, Jismege (2, Laetitia, | Cage Fo Mobbee Sten 
ries faacrames doe W tiered ta Dm ith? taht Cliaadnee Chicks Peni: shejta Senne To oerma- 
“are M chinese tage HUT ae ppeaad, Preaek b_Shsaieit Bowed 





Comataner H. Mele ae DL: ais Bete Cieician Dade ase tr Theeestey 1. Comsity rp Chirrgtne Mf 


Te an Minin Teves Chath (2. a, Aan Tiere Aficn Cana], shaw. fir; aoe Wieade th Mone 
Mews tr Cribbs: ster ar ess ate Pecrive: Wun Wy, Mamet. Darevwee. Hames I, | Witritme >, :famiaie ie! Pile 
LL Gayvep, dahh Wo Cierge|, Bomadd [Wilks 

CAMTOGRAFHY 


Aires. Dstentcry! Meriil Aber, tr. « fewten FO Sieoese® he et Dir Alte TM. Itccthin; agan 
Sutin FF Dsers, Feels A , Harry C. Kegtene. Hichnred K. 
Coe Dhechorre Mie Eipire Oleh 





E Wuast, Greprapden Chita Jr. earth Archer 
Kacin Sette hss mouctaes! teat scape gear Dlesierees: [isd rs 1" 
Pikesefae'T, Inesin gia vent Fines A (ores = 8 it fete orieee ot 





there. —— : ' 
Pekar apd reno eh Suhel Jin Wuldite, Ames |. Wall. Sianam 
“ayers ‘Rideed A. Micki. Rey. Mahmniind Didier, Feereen FL Wheelie lr 
, x They Car. Chain F. Cit. Artin 1, Com, Wotariiit E. Chaskuheh, 
Eat Fo tiles! 


fini, Marie Lamy kr, herva Lh Faddih, Lika Dasuheiy, Weginia Pinte Elsa ahr. Filles E. Kathi 
i ; Karhunen: | Mictinvwn, tama 4 Scar, Card 0 Aivgaba Seen y Secomtadecrra. 
Finer Seger Hivhers A Shernck & aaa Carin 1, Canal. duwepn Md, Hebe. 
1. Phat, Ac Ko Mict an Merce Figen kh fica, Ame Co Loeeasae: Publieesn 
Feviitr; Tela! tae mle Pree. a n Like, Maria Strada, Repeal 
Fin ' iby Abate, Aum Ethie, 
rer greg ar how. aohembech, biherort {po Kae 
Fooert {. Saitte Acneomneat: Joanne bt 

congo, Moly-omege fine: Bocid } Aner. faehen 1. Fiezpal. 


- 


intl 
“ 
Ue 





daa. Veo Pea ! ih Alert ie ae oe, ber 0 Coors Thoms 1 Gatihetie Cera | fag 
peas prhemapoaied wiser, Paul (0. Tether. Naar. Tat astra: Chortttiog ) Geiinermie Lek 
= AmeTO tO rie Peaaest) Mctard £. Pesrwen, ai Lit Perbonrt FL Chall) fehuranion 
Maco: Duerothy J, Gadhwerde Chinpled EL Lewes Lb isin tetergcchl Ateavaia rma toris: 1). 
a niin kre onareag, at BE stg viva yeh Bissertig Piqmurw a alt. Warechatia 
Meneiry. ‘Sacaley Sef, Are C Peewwlt, femmese Eb, lrichemeers. fiver Samet, Style Siteeues_ Peas Mt 
PI Sse Bhivabes, Wikerpon Biigpeee, Wi erns (*theterrsinp. Cheensgge O Mulolag Hiertsvkll linen, Micrel 
A ame tecTinetioet. Hail F Smt Rie tiie, ernie hea hg Mayers. (heme Cg, aad 
emer Aitert Whe per. Sic See Mined Ranier. Weert thew, ated A Huu, 
ite a. Wir. Peter Msi Pits) Hebert (1 Hereetl, (tune Oi Feppremun, tics ® 
dimes S Pieter Sime Anilieriom, Sartore To [mewet. Br, Mitre |. Penge 
ras Lorene. F, Avemn Fiat Puncmsaamnes Menpares Cie Thittize |. Fh 








F: 
Graity PaS Chir, Fulll a AMtidige Paa-Poneat Chsatttre ToMitlomentl, filthy A Marat. Machant A. 
gen, b Prnrriniaeriiy 


ay), Phillip G. Phide, 
Gavid tf Chama, femees 1 
aL 


R 
a 
=a", 
ot 
ri 
* 
= 
*5 
3 
or a) 
= 
== 
= 
=i: 
“A 
a} 
to 


Thecijetl C8, Chearteek 
Trent, Alredd Se Yee Pepe Bee | Wiegenizt, eee Aiishoreatés, Gustin %. 
In Aaereariee Lawrence ¥ Loxtwig Duveter Joan. 3. Gina 


ADVERTISISG 
Spm Su tr re lane Bt i seecde Redheet wl rma Sey i 
a fimes, It. 
i Shegeers retina 


demande Aner Arp: Mire A fortin 8 Chamym Elputes, 7H 
brew . Promontory, 


any Llvwcnt By itch? . Sartia Lado. apa Ales Maritee idaries 
beaplabec Suchie Scaoee’ ra a ly ac Call i. facheon, Hosiaisnoe 
VEL EV TAs 


T Kel, Wor Pera wut Oe, Grp 6 Lapariadee, Marj MW Sleeiere Sapte [ Choeesierry 
Keihicen F ‘Trrer 


ERPUCATIONAL SERVICES OF THE BOCIETY 

BOWER T 1. WRITES. Yeniee Vict Persiient 

eareesen Falun, Vlog Presiden, 8 Uliam W Ceog, Beer. lo duane dt, Jawan leet nate AY. Mig Phen, ‘terphend 
Ellie, ene Sewer! Chores 0) Herm, Merwe and te oy tangy heer gape wyatt 
BivaM segs Am. {erie Ard Siery Dictiim hn T Sin, Soe Ocho, ileeen Chatione 
Chem, tf re, Cored H Lartyh, Liricke Th Meserprsciie, Elimeturtin Sew tienen. Set Fun- cole 1. M. Pete. 
Chovied Fl Poot 5 L Sethe = Tirhthert, Keita Teeth, Wishond Wee Lod Pie ot at ie 
Pook), Crm Diced de Aaa Lolo, PR fi State, Anno Cee Bite Laewentioe, daar Dir help Heda 
ar Ort tien G Apume_ {emer fen. fame He Pinion. rei Thins. Tin Dunk! V, Eran, Ron Fite 
Pautticia F Feahars fs : ties bi. Merron, Abo Jatin Ame 0, koe Fes ted 
Marti. Jane H NlcCaulee, Teen Melton, Rerbrrt Mewar. t Weabert Mocrneaer, Thema (heel, fierhare 4 Aen 
Thomas HH. etude: Fopetiiedey , (heme jee, Cera Wheres, Cepek Start, Tnnmifer ©. A ihr! Regen 

W. White Wore: Par Kebtina Laine, Maygares MeKalawy, Avie, Kafinyr Uleily Viewslie, Art henrine 
Chisthichher, Pot Petond. Verma Murniees. Juchth Hine, Ekanat Wannabe 





ged MGben Teed eer Ioan Tapper. Fae apieaagiringeti pe my sone 
Puscceriees Agtiduhe Ty Cre, ly, Siem, Vi t. oom, Mase, [ir Jem Chri, Maer, Dae j 
Reticornimes. Frise Ratury Man, (imac, Dione Coeapey, Anam, The; Sakae Fi Prd. Carl Sache 


Sloth ant al arene, AR etyhts reared ETTTBSAL Crmamaenic mad Yrllite teeter, ge 





tuted 


NATIONAL 
GEOGRAPHIC 
SOCIETY 


“For the increas and cliffiasican 


Of pecigraplile knowlesdie” 


Tat Matin Groomer Zocorry eee 
Thaker pened ma moopmotit ened 
Gciacetinns} prpeaieion. trate 100! he Sache oy an 
aupparied mare thay 2aMr IFAC anh) een apeh 
project, ahng it htieisdgs of aurth, ea amd whe 


CICRERT MM. GROSVENCR. Presclenr 

OWEN A. ANTIDRSON, Ereontee bor Premdenr 
ALFRED J. AYRE, View Pennisi onal Trinueee 
Wider J bie paler 

FREDERICK Cc. ALE. t AVL J. CRLANT. 
JOSEFH #) HOA. DAMES. KELLY. 
ADRIAS LCT, PR LEWIS P LOWE 
RATMOND T MCELLIOOTT, Mk... 

MOSS L. MULFORD, CLETIS PRIDE 
WcmEAT Be Sees, fee EET 
EWS Y SNTGER, Sereerary 

SUZANNE DUPRE, Corpor Chama 


BOARD OF TEUSTEES 
CILBRERT M. GROSVENOS, Chairman 
OWENS K. ANDERSON, Wie Charrieiun 
ap lading ELLIOTT, Vice Chern 

Prestriemt Siutecmal (ineyragehes Fichicatiin Poomerrine 





Eaibviicet Savini 


MELVIN AM. PAYNE, THOMAS W. Mick NEW 


ICEL. ALDREITON 

Cherrran, Wiggs Netereal Hunk 
THOMAS E. ALOE, 

Chenman of fee Berd, Ball Athinme 
FLANK BOA LAN 

Whoe fiersean, Team Air Ciutat 
LEW MH ALANS 

Kerpeiliy fecha] if Qeeetepeen. Harrard lesen 
BOREHT L. BH ERDES 
i CARTER etiwpe 

Thtecine Statin Cialliey pil Art 
WARREN FE EUROER 

Cyt Feectice: eel the Lorie) tes (les) 
SCH ALEL On| res 
GEORGE M. ELEY 

Presi Emon Ameuan ed Cope 
WILDUR EF OARRETT 
AR THIECR. AARON Cemesel Eonetinen 
JtPRED } HAYRE 
A. LPs sep inhi 1H. 

V8. Caer if Aggpene, Thond Circe 


CAMLMLE HW. NUMELSING, Cuurman. 

Fecculiee Corie Srmitlisr HR lrneutietnt Hegeees 
OLS AY BELTS 

Preidest. The Goopet ine 
1 WILLARD MAREBOTT, Itt 

CRaubisis ard Poemdent, Wterrislt Cotpernrie 
eee DUKES MeKESZIE 

Pope fuperinieiidies wl Scheie 


NATHANIEL FP. REEDS 
(Wake e-sceerg att be ipo ilial, 


FRANCIS SALI1 Ul 
Premieat. & F Saul Compun 
HOREAT ©. SEAMANS. HE 
Cepernt of Ao eed Aono. KET 


Der iat Certs 


TRUSTEES EMERITUS 

SAPD H OCHDENEWALT CARYL PE HASAN, 
MES LYNDON & JOGROM CURTIS E LuMAY, 

Wh. Mcrae aid MARTIN, WN. LATRAMCE © 
FREDERICE Cl, WORTUECIN, LAMBS Bh 
WAKELIN, 1, JAMES E WEAR, CONRAD L WIRTH 


COMMITTEE Pow 
BESTA ASD EXPLORATION 


Mieco Mi. Pavan, Cleans: T Dace Soom, 

Aaa CO’ Men. Vice Charney Hae 7 co fo, 
Amrveuy! Veo iir Aires ie 

Pomc W, Sere. Seevrury, Wisteen ;. fpamerrr, 

ocr MM. Garapece, Cant, F. rages Tea + 

ich ace, hrolage-hee Mima, Kircarch: A 

_ fruifeean ian (orotic, Poe H. ne i dae, 


Hireckor, Hioranical nena Camanues 11; 


, Clirpesine, 
|arcciiurtione, {imcmecr ATL OAKT. baiaien H. Wastin, ha. 
Gronor i. WW apes, Pease C Wirmnen, Je, (erie 
Cheterpiel, LE. 4 Serer, hieeee)) Wears, 
Proce Ur heineteatar Limererslty of Miz 





bs CS Pa 











SOUR HOLOGRAPHIC COVER an tlegant CFYS- 
tal earth shatters after being hit by a bullet 
/ ‘True, human destruction of the real planet 
moves slower than a bullet, but unless we change 
our ways, the result will be just a5 shattering. 

Our language already resounds with worrisome 
phrases: ozone holes, greenhouse effect. global 
warming, solid waste, pesticide poisoning, ex- 
tinct species, acid rain—all bad news for mother 
earth, in its own way as fragile as the finest crvs- 
tal. If present population and pollution trends 
continue, the coming decades will see millions 
more acres of agricultural land scorched into 
worthless desert, and on an overheated earth ire 
caps will melt, raising sea levels and inundating 
cities and shorelines. With added billions of peo- 
ple struggling-to survive, poverty and starvation 
inevitably will provoke massive political unrest 
and violence, Faced with an environmental apoc- 
alypee, we must and we will change our destruc- 
live patterns. Bul when 

Must we —like alcoholics and drug addictsa— 
reach bottom before we turn back? Where are the 
Muirs and the Powells of today to lead us toa 
more enlightened use of the earth? Environmen- 
tnlisis who have been sounding alarms ore 
scorned as impractical radicals and ndiculed 
as tree huggers. Most political rhetoric now 
acknowledges the problems — but it is sal devoid 
of courageous solutions 

Four decades ago President Roosevelt pooled 
acientific talent to produce the first atom bomb in 
37 months, Why haven't we already looked be- 
yond nuclear disarmament to muster the world’s 
top talent to achieve fusion power within this cen- 
tury? With fusion we could slow the burning of 
fossil fuels —a horrible waste of chemicals too 
viluable to be sent up in-smoke and turned into 
acid rain and a warming layer of carbon dioxide. 
Petrochemicals that took millions of vears to cre- 
ate are being depleted in a blink in the life of the 
planet. And like the thousands of species that be- 
come extinct each year, when the fossil fuel is 
gone, it's gone forever. 

A quarter of acentury ago President Kennedy 
excited the nation and the world with the impossi- 
ble dream of landing a man on the moon within 
the decade. Today simply cleaning the sir we 
breathe presents a tougher and more urgent goal, 
but where are the people who say “make no small 
plans” —ancl mean itt 

As we close our centennial year with this tssue 
devoted to the environment, we can hope that the 
graphic and technical excitement of our cover 
and the articles that follow inspire just one leader 
to create a “ginnt leap for the environment.” 
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YEAR TO REMEMBER, 1955 
has been our centennial, and 
you can see haw we 
celebrated it with this kev. We 
relived the Society's past andl 
the era in which we grew. We 
honored Australia’s birentenmis| 
one! devoted the last threée issues to 
peopling of the earth, the zeal for 
exploration, amd stawardshin of 
the planet 

STX-MONTH INDEXES ARE FHEE 
upon request. “The January-June 
Index (Vol. 174) is available now; 
July-December (Vol. 174) will be 
ready in lanwary. Write to 
National Geographic Society, 
Washington, D.C. 70046 






JANUARY 
1828: Introductory Address by 
Preacent Hubbard 2 
Those Electrifying |88s. & 
The Society's Trustees 38 
Discovering America 44 
Poland: The Hiope 
That Never Dies si 
Cealapagas Wildlife {22 
Man ti the Calapan, 145 


FEBRUARY 

Australia [55 

Portraits of the Land 157 
Child of Gondwana. 170 
Australia at 200 181 

Lhe Australians 212 
Children of the First Fleet 243 
SViinev's Changing Face: 246 
Che First Australians 26 
Living in Two Workds 29] 
Mag. Australia 


MARCH 
(hina Passage by Rail 294 
Wis Eviuraton Foundahon 324, 
Forgotten Century; Between 
Columbas and Jamestown 350 
Hello Anchorage, 
lowd-Hye Dream Jo4 
The Falkland Tslanels— 
Lite After the War J) 
Falkland: Wildlife 413 





APRIL 

hosts: of Wir in the Pacifa: 424 
Wreck of the Coolidge 454 
Ueanda 468 

Texas in Blown 493 

Wildflowers Acros: America 300 
Pharaoh's Funeral Hark 214 
Ricille of the Pyramid Boats 5.44 


WAY 
Wool—Fabnoec of Mistery 557 
India’s Unprechctable Kerala 592 
Siimirnova—Orath of a Star 614 
The Persian Gulf 45 
Fleas: The Lethal Leopers 672 
JUNE 
The Eternal Enrascans 6965 
Palio 744 
Ellesmere [sland 750 
Cruvbernalet 
A Fragile Demecraicy 765 
Yorkiown Shipwreck §04 
Limiacniths, The Fish 
That Time Fergot 824 
Mop: Making of America 
Tidewnter and Environs 
JL LY 
‘Atlanta tn the Rise 3 
Earthquake at KRounon. 30 
(chile: Acts of Faith 34 
When the Moors Ruled Spain 46 
Wihuit's Killing the Palm Trees? 
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Mariavasrar's Lemurs 132 
Annapolis: Camelot on the Hay 142 
Trnmph of Gordaina 19] 
Remineten, Mim and Myth 200 
The South Koreuns 2432 

Rvite, Wher Roresa Began 255 


SEPTEMBER 

Within the Yellow Border 270 

Three Men Who Marcle the 
Muarnazine ZH? 

Crreatest Job in the World? 317 
Chlyssev: The Art of Photography 
at National Geographic 322 

Spooting the Geographic 353 
Alexander Graham Hell 358 

Did Peary Reach the Pole? 387 
Descenctants of the Expeditions 414 
ew Historical Atlas 430 


OCTOBER 

Where Did WetCome From? 434 

Search for Modern Humans 435 

An ice Age Ancestor? 478 

Treasures of Lescaut Cave 482 

Clovis Cache Found 500 

Air Breige to Saberia S04 

[iscoverime the New Worid's 
Richest Uniooted Tomb 310 

Iconography of the Meche 351 

The Afrikaners 556 

Hmong in America 536 


NOVEMBER 

Exploring Cradle Earth 612 

The Mighty Himalaya 6724 

Heavy Hands on the Lomi 4533 

Mapping Mount Everest 465.5 

Honev Hunters of Nepal 660 

Long Journey of the 
Brahmaputra 872 

Down the Cayman Wall 712 

Mission to Mars 733 

Mae: Mount: Everest Aimalinva 


HECEMBER 
Will We Mend Qur Earth? 766 
Rondénia: Brari's imperiled 

Rain Forest 772 
Urueu-Wau-Wau Inctans 800 
Quietly Conserving Nature &§15 
Cunbou—Majestic Wanderers 846 
(A) in the Wilderness 854 
Whales: An Ena of Discovery 872 
New World Map 991i) 
Populatian, Plenty, and Poverty 914 


120 Mat: World/Endangered Earth 
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in the Carolinas, prairies in the Dakotas, cause dramaticall, 
deserts in the Southwest, islands off the Buying back the earth js ultimately the 
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| Marauder ants - 


—J {ie large and 


the small of it 
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jack, an ant queen dwarts 4 


tiny worker. Hoth, amazingly 
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Species, Phere Lope lon 


Species ANG 
Like Closely related miuiraucer ari 


P arvernts 
clitlerent 


i have evolved with 
ans A i I | r th 1 
peal Pht al LABLL Ss. meee 0 I 
SPEC THEFInG in hs wiwh Sete 
Aldest of 


tagke ihe wirkers. 


clic. All the 


are her tauehters, who feed anil 


workers in her realm 


tench ber aaicl her ees con- 
tantly. She occasionally spa 
Wid 


an Start new colonies 


wriks 
new Queen fly off to mate 


Marauder BS ToTaee Co 


fn OrPanited svetem that 
ee Leech 


Thev caretuls 


Weuld fave envied 
Onstruct Wonk 
trols up lo Loree centimeters (an 
This | 


throvieh which oll food flows to 


inch) wide 4 the artery 


Lire nest. From these trols: tens 


of thousands. of ants branch aff 
In columns that can expand inte 
Conse Piuicline pte ip te 
IOUr Tieteracress. Pheir prey 


Wiorttis cenhipertes, even iiots 


ie overwhelmed bv sheer uini- 
bers ond ore crushed belween the 


mors powerful mandibles 


Veeetahle matter, mostly seeds, 





ceilleck mincre " 
left. gre 
millimeters lone 


Liat Lhree hh 
ptenth of an mech 

Smt are intermediate 

sae workers called mecins 
mn © few are ferocious 
looking majors, armed witl 
strong mandibles. Lhe largest 
sie is the Quttn seen here. Her 
hachy weirht can be a thousand 
times that of & mint 

The queen plays a privileged 

sole in the all-female ont sogety 
she olone  fertihe: males exist 


only to fertiliae ber, Cher they 


iso enriches their cet 
"T have seen trunk trails as 

long-as 300 feet (90 meters|,” 
scientist Mark W. Moftett 
reported in the August 1 Yao 
NATIONAL GEOGRAPHI 

Thovsands of individuals 
seemed to Merge into a single 
dvnamic pattern. [t was as if all 
the ants had united to form one 
great living creature Then 
this vieion would dissolve, and 
the individuals would reappear, 
their labors finely coordinated, 
the different castes intricately 


apportioning the day's tasks 
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Afterall the hoopla and hurrahs, - 


America still needs a new policy 


to cut dependence on foreign oil. 


Ne that the election is 
f over, we need anew 
national energy policy to 
encourage the 
development of proven 
alternatives to foreign oil, 
alternatives such as 
nuclear energy. A sudden 
oil embargo today would 
devastate our ¢conomy and 
threaten our national 
SECUriLy. 
AMerica is Using Mor and more 
forcign oil. We will soon be 
Importing acarly 40 percent of 
all the of) we tse 

We necd a balanced national 
encrey policy that will stimulate 
the use of alternatives to the 
Gren ine threat of forcign oil. 
These alternatives must cnable 
AMOCTICa 10 Lise Chery more 
efficiently, invigorate our 
economic growth, supply our 
growing ciectricity necds, 
Protect Our environment, and 
reduce cur dangrrous 
dependence on forcign oil 
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Nuclear Energy Cuts 
Oil lbmports 


Nuclear eneney plays a. fmrrajor 
role in mecting all the 
requirements of a halanced 
energy policy, By making 
electricity with nuclear energy 
instead of oil, Americas Wyo 
nucear power plints have 
already saved over 4 hillion 
barrels of oil and over $100 
billion m1 foreign of] payments 
The savings will continue over 
the life of these plants. Aoc new 
noclear plants can supply the 
checkicity Our GoonomyY moods 
to grow—il we develop a new 
energy policy 


New Policy Needed 


Nittioral tsues medqurinre a 
national policy Aut America’s 
current energy policy is often 
decided on a short-term, 
stite-by-state, cuse-by-case baste 
This inconsistent approach and 
regulatory uncertainties at the 


fecteral, state anc focal levels 
make it clifficult te plain ane 
invest in proven long-term 
cherey sources. We must salve 
those problems, Countries like 


Japan and Franee already purse 


2 long-term national energy 
policy of decreased dependence 
on fordign oil through the 
development of alternatives like 
nuclear ener, America shouicl 
dea it too 

Wow thatthe confetti bas 
been thrown, the winners have 
been checree, and the elections 
are Over, it’ time for America to 
carry outa national policy that 
puts our cnergy destiny back in 
our own hands. 


Por a free bootiel on enerey 
indeprndence, write fo fhe 0.45 
Comic for Enerey Awareness, 
PO. Box 660107, Dept. PCO 


Toniingion, OO € 2695, Please 


ding 2-7 wweers for deneery: 


Information about energy 
America can count on 
DS COUNCIL POR ENERGY AWARENESS 





OREAT BONUS of beme a 
Geographic photographer 
i Lhe opportunity to spe- 

chalize in subjects for long pern- 
ods of time. During my 24 years 
on staff ve traveled with Gyp 
aes, studied human cells, and 
rididen (china s railroads (March 
PORS). Recently | helped Editor 
Ball Garret) reatize his idew for 
this month's swmbolic cover 
His sugirestion: Mecord a costal 
glotie a5 it breaks, shattering #4) 
continents are =Hll recagmzable 






Assignment 





Prochuce the image a4 a double 
hologram of the globe before 
ind after destruction, The 
GEOGRAPHIC had already pub- 
listed single-mage holographic 
covers (March 1984 and 
November 1985} 

Joining @ team wf scientific 
Wizards fom American Bank 
Note Holographics, Inc... | 
began my tests, filling: two note- 
books with a photographic rec- 
ord. To get the shattering effect 
without pulverteing the globe, | 
considered the effects of explo- 
sives, Sound waves, freezing, and 
heat on inexpensive glass balle 
before selecting.a nvlon-clacl pel- 
let shot from a target air pistol 
For a powerlul light source we 
used a pulsed laser that worked 
like astrobe witha piuilse curation 
of seven-billionths of a second at 
ten pulses per second. All action 


NiAGabe WY (te SDR, BE BaP 


hacl te synchronize with thai 
burst of hent 

Ln a desktop computer | pro 
Frammed variables such a4 the 
clobe's size and pellet velocity to 
set four timers designed by my 
son Greg. Timer | dropped the 
globe as timer 2 Arod the pretal, 
Timer 3 opened the laser's hut: 
ter. closed by number 4. Phe 
laser light was separated inte an 
object beam that bounced off 
the globe dnto a glise plate, andl 
areference beam that passed 
directly to the plate. The pattern 
at these two wave fronts of light 
forte a 3-D holeeram of the 
breaking globe. Another holo- 
cram was mace of a whole 
Hobe, ane the (wo images wer 
merecd to create the “action” 
2Hen on the cover 
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We still think — 
there's a lot to be said 
forsmall talk. 


you get More 
out of every long 
distance call 
on AIX. 
Whether wau're just 
checking inowith the lolk 
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E| Dorado: 
a golden 
King on a 
golden ratt 
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meats af riche lured the 

Snonish conquistadores to 

penetrote South America in 
the [6th century, and riches 
they found. But the moet storied 
prize remained the most elusive 
the kingdom of E.] Dorado, “the 
eilded man. ” 

Enclin letend told of a sacred 
Inke and a golden king. Anoint- 
i with resin and dusted with 
pure powdered gold, he would 
raft to the lake's center to burl 

gold and emeralds ito 
the water as gifts 
to the gods 
A ritizal bath 
completed his 
offerings 

The men on a 
rafiin this cast- 

fold stahie— 
published im 
Caer the September 
: Py 1985 NATIONAL 
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GEOGRAPHIC 
seem to portray the 

ceremony of El Dorado, Found 
mn the central highlands of Co 
lombiain 1968, this fate, or 
votive offering, was crafted bv 
the Mutton Inelinns. Only 18.4 
centimeters (7 inches) lone. it 
displays exquisite detail from the 
Bing? high heacelress to the tins 
lashings of the reed raft. Crafts- 


Men Weel lost-wan cmatineg to 


form separate parts of the group 
ing, even the fine twining wire 
of the king’s nose ornument 
Lone before Spaniards ar 
nved, Muisca goldsmiths were 
muiking tunjos depicting many 
g=pects of Indian life, generally 
as single figures: a shaman, @ 
coca-leaf chewer, a mother ¢ra- 
dling her child. One tunjo repre- 
sents a proud warrior, his club 
inone hand, asevered head in 
the other. The golden raft is an 
unusually elaborate example 
The Spamards tmagined the 
land of El Dorado asa place of 
indescribable wealth, vet the 
Musca hard no local source for 
Bole, They pnported all they 
had from neighboring tribes in 
exchange for salt and emeralds 
And their craftsmen learned to 
conserve. They developed a 
copper-and-gold alloy and usec 
a distinctive {hat stvle for 
their tuntos. Both technigues 
stretched their supply 
Today the golden king ts 
displayed at the Museo del 
, Lito in Bogotil, Colombia. 
k hie Spaniards 
sought 
told and 
spices, an 
oficial 
tink is, 








“but when they 
aaw the gold omament, 
they forgot about the spices,” 
Though Europeans wrested 
thousands of gold -relics from 
their owners wand melted therm 
down for shipment home, they 
never forgot El Dorado, Tales of 
the ceremony persisted for cen- 
turies, centering on Lake Gusata- 
vita near Bogota. Guatavita was 
partially drained. Gold was found, 
but no great cache to match the 
fabled wealth of the legend 





TAKE A RIDE 
IN THE 
GREAT INDOORS. 


lust climb aboard the 1989 Toyota 
Camry, sit hack and enjoy the ride 
Everywhere you look. beauty abounds 
from the richly appointed dashboard 
down to the super-plusn seating and car- 
peting. And fora truly spectacular view 
check Out the vast amount of open space 
Or better yet. 20 test ride the great indoors 
for yourself. and discover beauty, everlasting 

4 36-month/36000-mile basic new vehi- 
cle limited warranty with no deductible and 
no transfer fee apolies to all components other 
than normal wear and maintenance terms 

Call -800400-TOYOTA for more information 
and the location of your nearest dealer Get 
More From Life... Buckle Lp! 


TOYOTA QUALITY 


WHO COULD ASK ROR ANYTHING MORE! 


®) SS Toots Mico Soke SA. ine 























When vou walk into a Nahonal Forest, you really believe 
you re the first person whos ever been here. Funny thing iS, 
youre not. 


These torests have been used tor over one hundred years. 
From this timber stand, settlers used wood to build their 
homes. And ties were cut for the railroad. Hard to believe, 
isn't tt. But thatS the Miracle of the Forest. With careful 
management these forests have renewed themselves, year 
after year providing us with all kinds of benefits. And thats 


J 


why we call them, “Forever Forests” 
Come see tor yourself! And get involved FORESTS FOR 
with the new “Forests For Us" program v 
and tell people all about the Miracle of 
the Forest. 

For more intormation, write: 
Forests For Us, PO. Box 2000, 
SS = FOREST SERVICE 
Washington, DC 20013 Rc 
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The New autorocus SLE Gameras 
Ore Than autorocus 
Wore than 6ywer 





